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EDITORIALS 





Four Meetings Which Did Not Take Place 


For three consecutive years the difficulties 
that the railroads have encountered in han- 
dling the greatest volume of both freight and 
passenger traffic in their recent history have 
made it practically impossible for the many 
officers and supervisors to go very far afield 
from the seat of their operations. This has 
resulted in the cancellation of the meetings 
of the Coordinated Mechanical Associations 
—Car Department Officers’ Association, Rail- 
way Fuel and Traveling Engineers’ Associa- 
tion, the Master Boiler Makers’ Association 
and the Locomotive Maintenance Officers’ As- 
sociation—and with that cancellation the val- 
uable privilege of meeting with men from 
other railroads and manufacturing organiza- 
tions associated with the production of mate- 
rials used in the construction and mainte- 
nance of motive power and rolling stock. As 
on previous occasions when wartime condi- 
tions have made the holding of such meeting 
impractical these associations, having as they 
do the interests of their membership and the 
industry in mind, have gone ahead with their 
committee work exactly the same as though 
the meetings were to be held; in fact all four 
of these groups have gone considerably be- 
yond that point in broadening the scope of 


The L. M. O. A. 
Fills An Important Need 


For more than three years the railroads have been 
operating at peaks, in both freight and passenger serv- 
ice, that have required the use of a greater percentage 
of the motive power units than at any time in their his- 
tory. It has been pointed out, on numerous occasions, 
that the rate of demand for locomotives has been con- 
sistently greater than the October traffic peaks of 1929. 
It is not necessary to recount here again that this rate 
of demand has placed a burden on both back shops and 
engine terminals not only because of the shortage of 
manpower but also because of the fact that neither the 
shops nor the terminals were yet equipped with the 
chara¢ter of facilities to which they are entitled in re- 
lation to the nature of the work required. 

A few years prior to the outbreak of the war the offi- 
cers and supervisors in the locomotive maintenance 
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their reports with the result that each year 
they have made progress toward assuring the 
perpetuation of their organizations until that 
time in what we hope may not be the too dis- 
tant future when the meetings can again be 
held. Therefore, again this year as in the 
past, this publication, in devoting a large 
proportion of the editorial pages of this issue 
to the presentation of the reports of the four 
associations, offers not only the membership 
but readers in the railroad industry at large 
the opportunity to share the valuable infor- 
mation contained in the reports. In addi- 
tion, there is included the message to the 
four groups which would have been deliv- 
ered in person at the opening joint session 
by W. J. Patterson, chairman, Interstate Com- 
merce Commission, had it not been necessary 
to cancel the meetings scheduled for this fall. 
Because this is a “convention in print” it is 
all the more desirable that any person who is 
interested in promoting the efficiency of 
mechanical department operation should ex- 


‘press his views on the subject of these re- 


ports. Written discussion is therefore in- 
vited and if mailed direct to the secretary of 
the association involved will be considered 
for inclusion in the year book of that group. 


field, feeling the need for an organization devoted ex- 
clusively to the consideration of problems related to 
locomotive repair and to the personnel and organization 
of forces in the shop and enginehouse, formed the Loco- 
motive Maintenance Officers’ Association. What has 
been said here concerning this group is not news to the 
men in the field but what is news and of great impor- 
tance is the fact that out of a potential field of 2,000 
railroad men from which to draw this association has 
today less than 300 members on its rolls. One might 
naturally draw the hasty conclusion that the other 1,700 
officers and supervisors in the various railroad mechan- 
ical departments throughout the country are not par- 
ticularly interested in the problems related to their jobs, 
But this is not a fact. Actually they are vitally inter- 
ested in these problems and the plain truth of the mat- 
ter is that they are so close to their jobs and so in- 
volved in a myriad of details connected therewith that, 


483 








under present conditions particularly, there is little time 
left to devote to other than today’s duties. 

It seems that with a work as important as that of 
these mechanical associations the time has arrived for 
the ranking mechanical officers of this country to de- 
cide, each on their own road, to what extent an organi- 
zation such as the L. M. O. A. can benefit the supervi- 
sors on that road. A perusal of the membership list of 
the association as it is at present constituted should go 
a long way toward convincing those who may have some 
doubt that a large number of important roads have ex- 
pressed confidence in the ability of this group to help in 
the solution of locomotive maintenance problems. This 
is indicated by the roster. 

With a period of shop and engine terminal rehabili- 
tation just ahead and with all the new problems of Die- 
sel maintenance there is much important work to do. 


Cold Type 


In reading the reports of the Coordinated Mechanical 
Associations in this issue one is made keenly aware of 
the loss to the members of the associations and to the 
railroads caused by the necessity of cancelling the an- 
nual meetings which were scheduled for the last week 
in September. Unlike the reports for the past two years, 
which were prepared for printing and not for presenta- 
tion, the work of the committees this year was all done 
with the expectation that the reports would be presented 
and discussed before they appeared in print. 

Such reports, for instance, as those of the firing prac- 
tice committees of the Railway Fuel and Traveling En- 
gineers’ Association, have been presented year. after 


year over a long period. Obviously, they carnnot al- - 


ways bring out important new material or completely 
original ideas on the art of firing a locomotive or on 
the art.of teaching new men how to fire. Any. person 
who has sat. through the discussion of these reports at 
past annual meetings of the association, however, will 
recall how keenly fuel supervisors, road foremen and 
locomotive enginemen entered into the discussion and 
what inspiration and what useful information was 
brought out by the clash of opinion and the variety of 
methods advocated. 

This subject, old as it appears to be, is, in another 
sense; never old. New men are constantly entering the 
service who are just as keenly interested in the tech- 
nique; of their jobs and new supervisors are as intent 


on learning the best of methods for imparting the 


knowledge of this technique by instruction as were the 
men of a past generation who first discussed the 
subject. 

Valuable as they are in keeping the organizations fit 
and ready, and in furnishing useful material to: their 
members, the “conventions in print”, in our pages and 
in the year books of the associations, are a poor substi- 
tute for the personal exchanges on the floor of a con- 
vention, only a small part of the value of which ever 
"gets into print. 
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The Air Brake’s 
Seventy-Fifth Birthday 


It was 75 years ago that George Westinghouse pat- 
ented the straight air brake, and the company which he 
organized to develop and manufacture his invention, 
the present Westinghouse Air Brake Company, passed 


-its seventy-fifth birthday on September 28. In 1872, 


three years after his first invention, Mr. Westinghouse 
brought out the automatic air brake, the basic princi- 
ples of which have continued to be employed in all of 
the developments in the art of braking which have been 
made in the United States since. Considering the tre- 
mendous advance in the weight and speed of trains 
which have to be controlled and the increase in func- 
tions which the brake has to perform, this is a tribute 
to the soundness of Mr. Westinghouse’s judgment when 
he selected compressed air as his medium for the trans- 
mission of power and its control. It is only within the 
last ten years that the new streamline high-speed pas- 
senger trains have led to the adoption of electric con- 
trol features by which the time element inherent in the 
propagation of brake action by purely pneumatic means 
has been replaced by the instantaneous action of the 
electric control features of the HSC brake. Today, 
therefore, a large part of the railway traffic in America 
and in many other parts of the world is controlled by 
features inherent in Westinghouse’s original automatic 
brake, 

Mr. Westinghouse was a genius, and his work in the 
air-brake field was followed by that of another genius, 
Walter V. Turner. These two inventors dominated the 
development of the air brake from its inception until 
Mr. Turner’s death in 1919. This did not mark the end 
of air-brake development. Since that time such impor- 
tant developments as the AB freight brake and the HSC 
passenger brake have been brought out by organized 
efforts of engineering research and design. 

The air brake is an outstanding example of an old 
device which has been subjected to a constant succes- 
sion of changes and improvements which the genius 
of the inventor, persistent industrial research and. en- 
gineering effort. have -kept abreast .of the needs of the 
industry which it serves. Few products in any industry 
have a history of more intensive development. 


Electrical Maintenance 
For Diesel Locomotives 


The character of Diesel-electric locomotive mainte- 
nance and facilities installed for that maintenance by 
any railroad depends upon a number of factors. The 
practice on two railroads may differ widely and still 
be the best possible for each road. 

One of these factors is the type of locomotive: Require- 
ments for high-speed passenger power are different 
than for switchers. Another is length of line over which 
the locomotives are operated. The inspection of many 
Diesel switchers operating in a limited area which can 


Railway Mechanical Engineer 
NOVEMBER, 1944 











be rea 
one ct 
may ¢ 
perha; 
isolate 
ability 
on th 
on a] 
All 
sign ¢ 
trollir 
The | 
issue 
in wh 
tiple- 
switc 
delph 
show 
suital 
addit 
Th 
1944 
has | 
multi 
the s 
as S\ 
In 
story 
shop 
func 
locor 
in tl 
mod 
thro 
spec: 
plan 
O 
ning 
bya 
are. 
they 
proc 
own 


Rz 
Te 


Tw 
cent 
ten 
of t 
soci 


vot 
We 
yea 
So 
dea 


Rail 
NO\ 





pat- 
n he 
10n, 


ssed 
872, 
use 
inci- 
1 of 
been 
tre- 
ains 
inc- 
pute 
hen 
ans- 
the 
Das- 
‘on- 
the 
ans 
the 
lay, 
rica 


atic 


the 
ius, 
the 
ntil 
end 
or- 


zed 


old 
-es- 
ius 


the 
try 


ite- 

by 
[he 
still 


ent 
ich 
any 
can 


ineer 
1944 














be reached by an automobile operating on highways is 
one condition which is unlike that of the road which 
may operate road power over hundreds of miles and 
perhaps uses a few switchers at each of a number of 
isolated points. The location of the shop and the avail- 
ability of skilled labor may have considerable influence 
on the extent to which the locomotives are maintained 
on a parts-replacement basis. . 

All these and other factors have influenced this de- 
sign of electrical shops now in operation and are con- 
trolling the layout of others in process of completion. 
The Reading shop described in the December, 1943, 
issue of Railway Mechanical Engineer illustrates a case 
in which an electrical shop designed originally for mul- 
tiple-unit electric cars was adapted for Diesel-electric 
switchers, most of which operate in or near the Phila- 
delphia, Pa., area. The purpose of the article was to 
show what part of the original shop equipment was 
suitable for the Diesels, what was not needed, and what 
additional facilities were required. 

The Illinois Central shop described in the October, 
1944, issue is another case in which Diesel maintenance 
has been absorbed by a shop designed originally for 
multiple-unit electric cars. In this instance, however, 
the shop takes care of Diesel-electric road power as well 
as switchers. 

In this issue is published the first part of a two-part 
story on the Rock Island’s new shop at Silvis, Ill. This 
shop was designed from the ground up and its principal 
function is the maintenance of high-speed passenger 
locomotives. It is unique among shops so far completed 
in that it employs a complete assembly of the most 
modern shop tools and equipment and work is put 
through the shop progressively with men performing 
specialized tasks much as is done in a manufacturing 
plant. 

Other roads which are building new shops or plan- 
ning an expansion of facilities can undoubtedly profit 
by a study of these examples. They will find that there 
are certain things fundamental to all requirements and 
they will also find suggestions for both equipment and 
procedure which can be adapted or.modified to their 
own needs, 


Railroad Interest in 
Technical Society Activities 


Two of this country’s foremost technical groups re- 
cently held sessions at Cleveland, Ohio, which were in- 
tended to interest men in the mechanical departments 
of the railroads of this country and Canada. The as- 
sociations which met were the American Society for 
Metals and the American Welding Society. Each de- 
voted a portion of its time to railroad matters; the 
Welding Society continuing a practice of a number of 
years in discussing railroad. welding matters and the 
Society for Metals initiating a program addition which 
dealt with metals for railroads. 
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In each instance those who presented papers were 
immediately familiar with railroad needs and practices 
or came from universities, research laboratories or 
equipment builders’ staffs. There is no need to list all 
of them here, the high calibre of the programs is 
evidenced by those who presided. Dr. William M. 
Barr, chief chemist and-metallurgical engineer, Union 
Pacific, was chairman of the Metals Society session 
with A. G. Trumbull, chief mechanical engineer, Chesa- 
peake & Ohio as summarizer; J. W. Sheffer, general 
electrical engineer, American Car and Foundry Com- 
pany, presided at the Welding Society meeting. 

A number of factors undoubtedly contributed to the 
small attendance at both of these meetings—small rail- 
road membership in these societies, work at home, 
travel discouragement, lack of notice of the sessions 
and other reasons. Only six in attendance at the 
Welding Society session could be identified as associated 
with railroads; the number at the Metals symposium 


was only slightly larger. 


It is to be hoped that in future, more normal years, 
that, given sufficient advance notice, more railroad men 
will be able to attend these meetings. They are worth 
attending. They do not invade the fields of interest of 
other associations or societies but offer opportunities 
for the discussion by railroad men of matters affecting 
their work against the background of special knowledge 
represented by the two groups. 


NEW BOOKS 


VIBRATION OF RAIL AND Roap VeEuictes. By B. S. 
Cain, Published by the Pitman Publishing Corpora- 
tion, New York and Chicago. 258 pages, 6 in. by 8% 
in., lustrated. Price, $5. 


The preparation of this book was undertaken on the ini- 
tiative of the Committee on Industrial Aerodynamics 
of the American Society of Mechanical Engineers in 
an endeavor to help vehicle engineers and vibration 
specialists appreciate each other’s problems and points 
of view. It states the general principles of the subject 
of vibration in simple language with elementary mathe- 
matics, although more complicated problems requiring 
more advanced mathematics are also included. It dis- 
cusses the methods used in research and test, likewise the 
progress in design and operation embodied in equip- 
ment now in actual use, and makes available to the 
student and practicing engineer the results of extensive 
investigation and experiment by automobile companies, | 
the Electric Railway Presidents’ Conference Commit- 
tee, the Transit Research Corporation, railroads, labora- 
tories, and many engineers who are expert in each of 
the fields considered and actually engaged in producing 
practical solutions of the problems encountered. | Vi- 
bration Theory, Automobiles, Street Cars, and Rail- 
road Vehicles are the four parts into which’ the book 
is divided. 
485 


id 











The War and Satety 


on the Railroads 





W. J. Patterson, Chairman 
Interstate Commerce Commission 


Lixe many other organizations the constituent asso- 
ciations of the Coordinated Mechanical Associations 
have patriotically decided to.do away with conventions 
during the emergency. It is unfortunate that this was 
necessary, as these regular meetings, over the years, have 
been productive of many benefits to the railroads through 
the free exchange of experience and information on the 
multitude of problems that are always confronting their 
mechanical and operating departments. 

Holding the 1944 convention in print, as was done, with 
the two previous conventions, shows a determination to 
carry on and to make the best possible progress in the 
science of railroading through dissemination of informa- 
tion by those who have prepared papers for publication. 

In the operation of railroads safety is of major impor- 
tance to the managements, their employees, and the gen- 
eral public. It should be of particular interest to the mem- 
bers of your Associations, as it is they who have the 
responsibility of keeping the locomotives and cars in safe 
operating condition. Accordingly, my remarks will be 
devoted to some of the things that affect safety. 

(1) In the past few years there have been serious acci- 
dents caused by the explosion of locomotive boilers as a‘ 
result of overheating of the crown sheets due to low 
water. There is an immediate need to impress upon all 
who are engaged in the operation of the locomotives a 
full realization of the dangers involved if water is not 
maintained at a proper level, and of the necessity for vigi- 
lance to maintain a proper level, or promptly to ex- 
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By W. J. Patterson 


A message for the “Conventions 
in Print” of the Coordinated 
Mechanical Associations — The 
author shows the effect of the 
war in increasing accidents but 
indicates that the situation is 
better now than in the last war 


tinguish the fire if it cannot be maintained. This seems 
to me to be a fertile field within which to develop devices 
that would reduce or eliminate such explosions. ; 

(2) The program for the installation of modern brake 
equipment on all freight cars adopted by the railroads 10 
years ago, and which was to be completed this year, is 
only about 50 per cent complete. In order to bring this 
program to a conclusion, the Commission now has under 
consideration the issuance of an order intended materially 
to speed up this program. 

(3) During the past several years certain railroads 
have installed train communication systems on portions 
of their lines. These are experimental installations and 
differ considerably in the results obtained. Some require 
radio wave bands; others do not. If found practical, the 
number of such installations will undoubtedly increase. 
This will open a new field to many of your members who 
undoubtedly will have supervision over the installation 
and maintenance of such systems. 

(4) Recently several railroads have installed auxiliary 
headlights on some of their locomotives. These head- 
lights which may be used as regular headlights in case 
of an emergency are primarily for use in signaling, for 
which they employ stationary red and oscillating white 
or red lights. The members of your Associations would 
undoubtedly be benefited by looking into the possibilities 
of these auxiliary headlights. 


Maintenance and Upkeep of Locomotives 


A high point in the conditioning of locomotives for 
dependable and efficient service had been reached just 
previous to the beginning of the upturn in railroad traf- 
fic caused by our country’s preparedness efforts. Despite 
the generally good condition of practically all locomotives 
in use at that time and the presence of some stored loco- 
motives in serviceable condition, a shortage of locomo- 
tives quickly developed, and it was not possible to obtain 
new locomotives in sufficient number to fill the needs. 
With. the aid of the ingenuity, skill, and knowledge de- 
veloped over a series of years, largely as a result of the 
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meetings and work of the Coordinated Mechanical Asso- 
ciations, the railroads succeeded in placing certain prac- 
tically obsolete locomotives which had been in “dead stor- 
age for 10 years or more in reasonably good condition 
for the service for which they were designed. Lacking 
many modern features, these locomotives were not gen- 
erally capable of rendering the performance found neces- 
sary under existing circumstances without unusual pre- 
cautions being exercised in inspections and the application 
of repairs to various parts, much more frequently than 
is required for more modern locomotives. This condition 
and the increased intensive use of all locomotives, coupled 
with shortages of manpower and suitable material with 
which to make prompt and substantial repairs, have re- 
sulted, on some railroads, in general wear which cannot 
be adequately compensated for by making piece-meal re- 
pairs. As a whole, care has been exercised to insure safe 
operation but in the meantime deterioration of such nature 
as can continue for considerable periods of time without 
causing complete failure has continued to accumulate. 

Notwithstanding present war conditions and the gigan- 
tic task imposed on the railroads, their record with re- 
spect to maintenance and upkeep of locomotives is better 
than it was during World War I. In the fiscal year ended 
June 30, 1919, in which the Armistice of World War I 
was signed, 58 per cent of the locomotives inspected by 
Inspectors of our Bureau of Locomotive Inspection were 
found defective in Some manner, and 4,433 of these loco- 
motives were ordered withheld from service because of 
the presence of defects which rendered use of the locomo- 
tives unsafe. Under the same standards of inspection in 
the fiscal year ended June 30, 1944, 11 per cent of the 
locomotives inspected were found defective in some re- 
spects, and 630 locomotives were ordered withheld from 
service because of the presence of defects which rendered 
use of the locomotives unsafe. 


Causes of Accidents 


The original safety appliance law was passed in 1893 
and was followed by the Accident Report Act, the 
Hours of Service Act, the Locomotive Inspection Act, the 


portation of explosives. These acts serve a highly desirable 
purpose under normal conditions, but they become of 
special significance and importance in time of war. 

The number of accidents during the war period have 
increased considerably. Among the contributing causes 
are the increased number of trains operated, the large 
number of passengers carried on trains involved in acci- 
dents, and increase in the amount of traffic hauled. How- 
ever, causes of accidents under wartime conditions do not 
differ materially from the causes of accidents under nor- 
mal peace-time conditions. Reference to a few accident- 
investigation reports involving mechanical matters will] 
direct attention to certain of the many mechanical prob- 
lems confronting the railroads. Fortunately, the arch-bar 
truck is a thing of the past, so far as freight cars in inter- 
change are concerned, but a recent accident which resulted 
in the death of one and the injury of three employees, 
and the destruction of several cars and a signal tower, 
was caused by a broken truck side-frame. The car was 
not overloaded and speed was well below maximum. 

Notwithstanding the time and study which have been 
devoted to the subject of hot boxes and means for their 
prevention, broken journals, due to overheating, continue 














to be a relatively frequent cause of accidents. The acci- 
dent near Philadelphia in September, 1943, which resulted 
from an overheated journal attracted widespread public 
attention because of the large loss of life and the large 
number of personal injuries involved. 
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Signal Inspection Act, and legislation to safeguard trans-. 


Other causes of accidents recently investigated, include 
a driving wheel tire becoming displaced from the wheel 
center, an engine truck spring becoming displaced from 
its seat, the buckling of cars due to improper brake oper- 
ation, the binding of boiler-bearing sliding-plates of en- 
gine as a result of improper distribution of spring-borne 
weight, parting of a locomotive from the tender caused by 
a failure of a fusion weld which had been applied in an 
attempt to repair a previously broken reinforcing slab, a 
broken driving spring hanger which resulted in derail- 
ment of a locomotive and several cars of a passenger 
train, a side rod which became disconnected at the knuckle 
joint and punched holes through the outer and inner fire- 
box sheets, and one case in which the driving wheels were 
found to be less than permissible minimum gauge as a 
result of worn condition of the tool which was used in 
determining proper spacing. 


Statistics on Accidents 


Failures of parts, such as indicated, and occurrence of 
boiler explosions caused by overheating of crown sheets 
due to low water accentuate the necessity for taking all 
possible measures to increase the thoroughness of inspec- 
tion and the application of timely and substantial repairs 
to all parts where there is any doubt as to safe and de- 
pendable performance. 

The total number of accidents due to defects in equip- 
ment or roadway will, of course, fluctuate with the volume 
of business. For this reason the average number per bil- 
lion motive power miles (locomotive miles plus motor 
train miles) each year is of greater interest than the 
actual number. In reviewing such figures from 1930 to 





Number of Railway Train Accidents per Billion Motive 
Power Miles 

Caused by: 1930 1939 1940 
Defects or failures in equipment 3,158 1,643 1,794 
Defects in or improper main- 
tenance of way and structures 868 571 591 


1941 1942 1943 
1,666 2,097 2,585 


767 905 1,050 





1943, I find that there was a marked decline from 1930 
to 1939, but an increase since that time. 

For equipment defects the average for 1943, although 
much above that for 1939, is below the average for 1930 
but for defects in roadway the average for 1943 exceeds 
that for 1930. In this connection it is necessary to ex- 
plain that a reportable train accident is one that causes 
damage to railway property of $150 or more. The rise 
in the cost of labor and materials tends to increase the 
number of minor train accidents that are reportable. But 
allowing for this, it would still be true that the number 
of train accidents per billion power miles due to roadway 
defects was conspicuously high in 1943. 

As previously noted, the number of car-miles and 
gross ton-miles increased more rapidly than the locomo- 





Number of Train Accidents Resulting from Mechanical: 


Defects 
Per cent of 
1939 1943 increase 

Locomotive boilers and appurtenances...... 1 9 800 
Other parts of locomotive and tenders...... 389 905 133 
TRE 5.1, Sein ho. g.nols smabds caw owed bes bats 275 736 168 
See OI NOD 855. oS io onde os se te oe ee 791 1,764 123 
Bower thembces, 00; ~ 0\6:6:0( 101. sins vice 600992 61586 46 82 78 
SE I, WE 6 onc. inavaceenacanquscces 140 360 157 
Cees = a3 51S Ss Biss it WEN 29 94 155 68 
Draft rigging .....-....ieeeeeceeteererees 120 364 203 
Car Wee Cll. cee cece ee es Ee Ay Py 183 307 68 

Total defects in equipment .............. 2,039 4,682 130 
Bridges, trestles, culverts and tunnels ...... 3 1 Dec. 67 
Ties and tie plates ........-++-++eeeeeeeeee 25 56 124 
pee Ee Se ee ren 290 754 160 
Frogs and switches ..... peta eeecececeseeees 171 511 199 
Interlocking and block signals ............. 2 Li 
SE #. yn ones fo ne4at? certs < sd nent 218 578 165 

Total defects in way and structures...... 709 1,902 168 












tive miles, which would help in part to explain the in- 
crease in the averages here given. For train accidents 
reported as caused by negligence of employees the aver- 
age number per billion power miles declined from 2,659 
for 1930 to 1,504 for 1938 but increased to 4,001 for 
1943. The effect of the large turnover in railroad em- 
ployment is reflected in these figures. The types of me- 
chanical defects which have increased most rapidly as 
causes for train accidents are listed on the preceding 
e. 

Pe The largest percentage is shown for locomotive boilers 
and appurtenances, but the totals are so small that the 
percentage is not of too much significance. Next to this 
item the largest relative increases are shown for draft 
rigging and frogs and switches, with trucks, and rails and 
joints also high. 


The greater effect of the inexperience of employees - 


than of mechanical defects in causing accidents is shown 
in the greater relative increase in collisions than in de- 
railments since 1939, collisions being usually the result 
of man failure and derailments resulting from mechanical 
failure. 

Having given consideration to the responsibilities and 
opportunities confronting the mechanical officials of the 
railways, and the members of your associations, with re- 
spect to. the maintenance of the factor of safety of the 
locomotive, consideration should also be given to the in- 
creased demand on the rolling stock due to the increased 





Collisions in 1939 and 1943 


Per cent of 
1939 1943 increase 
ee OD ain do oko obs ace cea 08.000 959 3,096 223 
All other collisions .........+s.seeee-seeees 568 1,893 233 
WE GOOD oie COCR Sie ei RiGee 1,527 .4,989 227 
I aks 0.0.4. 6s.006 gee besides bedi de 3,224 8,286 157 





volume of business the railroads have been required to 
handle for the furtherance of the war effort. 


Survey of Rolling Stoek 
Since statistics provide a clear picture of operating re- 
sults, several tables are submitted showing the perform- 
ance of the rolling stock from 1940 to 1943. 
In the ten years ended with 1941 the Class I line haul 
railways withdrew from service “for sale or demolition” 





Transportation Service of Class I Steam Railways 
Gross ton-miles of 


Locomotive Car-miles, trains, freight and 

miles, freight, freight and passenger, including 

passenger passenger locomotives, cars and 
and yard train contents 
Year (millions) (millions) (millions) 
BEY is nsig Din hb ics Wao 188 ‘ 1,406,000 
ESI eee 1,362 32,068 1,671,000 
| Fe ESET ees 1,568 38,561 2,057,000 
BD a saiedl ¢ ceeds 40x oie 1,671 41,214 2,263,000 

Per cent of increase, 

1943 over 1940 . 40.7 $1.1 61.0 





16,635 locomotives and added only 2,475 new ones. To 
be sure, the new ones were more powerful than the ones 
retired, but the total power of all locomotives was less 
at the end than at the beginning of the ten years. Sim- 
ilarly, many more freight cars and passenger cars were 
retired than were installed new in the ten-year period. 

That the railways were able to handle the increased 
traffic load notwithstanding a shrinking supply of equip- 
ment is explained by the expeditious repairing of the un- 
serviceable locomotives and cars, putting in service the 
stored locomotives, and making each unit of equipment 
run more miles per day. How the number of miles per 
locomotive day compare for the first 5 months of 1940 
and of 1944 is set forth in the following table: 


Miles per Locomotive Day 
First 5 months First 5 months 
of 1940 44 


Item of 19 
Serviceable road freight locomotives........ 106.0 124.8 
ye Ee * a eae noe eres 69.7 107.7 
Serviceable road passenger ............+-+. 191.4 222.1 
All road passenger .....0..0---seseeeeees 133.0 189.5 





Although the efficiency of many of the old locomotives 
has been increased by partial or complete rebuilding, and 
addition of various improvements, the years ahead offer 
opportunity for a vast program of locomotive moderniza- 
tion. The figures as to the age grotiping according to the 
year in which originally built are striking. 





Age of Steam Locomotives—Class I Steam Railways 
(as of December 31, 1942) 


Before January 1, 1925 
After January 1, 1925 


eee eee eee ee ee 


eee eee eee eee eee eee Pe Pe 





The additional use made of freight cars during the war 
period is indicated by the miles per freight-car day. 





Miles per Car Day 
bd First 5 months of 


1940 1944 
Serwiootiln EeGiGME CREB ojo oles aicici esis letiss cdccegne 36.6 50.9 
Bes SU IB aoa och ag 86 ose onion pops 6 gs e2sine neces 33.4 49.7 





Here again there is an opportunity-to modernize: As 
of January 1, 1943, 30.81 per cent of the freight carrying 
cars were over 25 years old, and of the passenger train 
cars 50.40 per cent were over 25 years old. (Figures as 
to cars compiled by American Railway Car Institute.) 


Deferred Maintenance 


The intensive use of plant and equipment has undoubt- 
edly resulted in a considerable amount of deferred main- 
tenance, the extent of which is not known in the aggre- 
gate. Although the framing of a precise definition of 


what is deferred maintenance is difficult, it is generally } 


understood to mean maintenance work left undone that 
ordinarily would be done if the necessary men, materials, 
and money were available. It does, not mean all work 
necessary to bring the plant to an 100 per cenit condition. 
There are some railways that are in very good condition 
with no apparent accumulation of deferred maintenance, 
but those carrying the main currents of traffic have had 
to postpone much work that would have been done if the 
necessary labor and materials had been available. This 
does not mean that the railways are breaking down. 
They have generally been able to keep the roadway and 
track up to a standard necessary for safe operation and 
to keep the equipment in serviceable condition. In many 
instances, however, they have not been able to apply 
maintenance and improvements to an extent equal to the 
deterioration caused by the heavy traffic and lapse of time 
since the war began. This fact is reflected in the dif- 
ference in the tenor of the comments of railway execu- 
tives in their reports to stockholders for 1943 and 1941. 

Of recent years there has been a decided trend in sub- 
stituting Diesel for steam power, at first in yard service 
and now in road service. In part the problems involved 
are for mechanical men who are making the comparisons 
of expense of operation of various types of locomotives 
with their performance in gross ton-miles and train hours, 
in the light of original cost, depreciation, and repairs. 
There are also economic problems involved, such as the 
future supply of various types of fuel, the future rela- 
tive cost of oil and coal, and the effect on railway traffic 
volume of a diminished use of coal. Presumably the exec- 
utives are receiving expert advice from their economists 
and mechanical experts on this subject. 
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The Master Boiler Makers’ 


Association 





Myron C. France 
President 


Turse successive years in which it has not been possible 
to hold member meetings have not discouraged the officers 
or members of the Master Boiler Makers’ Association or 
caused them to lose interest in or relax their attention 
regarding locomotive boiler problems. The papers which 
are presented here, in whole or abstracted form, give 
evidence that the same thorough and painstaking care 
has been exercised in their preparation as though they 
were to be presented on the convention floor and sub- 
mitted to the immediate critical discussion of those in 
attendance. 

The topics chosen for committee reports required much 
investigation by individual committee members and, in a 
number of instances, individual papers were prepared as 
supplements to the full committee reports. Space limita- 
tions have required holding some of these individual 
contributions for later publication in the Railway Me- 
chanical Engineer. The titles and authors of those being 
held are listed following the various committee reports. 
The topics dealt with in the reports and papers are post- 
war locomotive boilers, treating boiler feedwater ; cinder 
cutting ; application of staybolts, and the application and 
maintenance of flues. 

It has also been necessary to withhold from publica- 
tion at this time the individual contributions of the 
members of the Executive Board of the’ association. 
They, too, will appear in a later issue. The association 
itself will publish all reports, contributions and officers’ 

reports in its regular year book. As in the past, copies of 
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Reports and individual papers 
present a wealth of material of 
practical value on five topics 





F. A. Longo, 
Vice-President 


A. F. Stigimeier, 
Secretary-Treasurer 


the Association’s proceedings will be furnished, free of 
cost,.to railroad mechanical officers and public, univer- 
sity and technical libraries in the United States, Canada 
and other countries. 

According to reports submitted by the officers, there 
has been an increase in membership in the Association of 
thirty-three members during the year 1944, Association 
funds have been invested in the purchase of United States 
War Bonds and any additional funds, not required to 
carry on the work of the group, will also be so invested. 
The gain in membership, in the face of three years of in- 
activity with respect to member meetings, and the sound 
financial position of the group, are regarded as hopeful 
signs of a useful post-war future. 

The officers who served during 1944 will continue in 
office for the year 1945. They are: President, Myron C. 
France, general boiler foreman, C. St. P. M. & O.; vice- 
president, Frank A. Longo, general boiler inspector, Sou. 
Pac.; secretary-treasurer, A. F; Stiglmeier, general su- 
pervisor boilers and welding, N. Y. C. Members of the 
Executive Board will also continue to serve. They are 
E. R: Battley, chief of motive power and car equipment, 
Can. Natl.; B. M. Brown, general superintendent of mo- 
tive power, Sou. Pac.; E. L. Grimm, general mechanical 
superintendent, Northern Pacific; F. K. Mitchell, assistant 
general superintendent of motive power and rolljng stock, 
N. Y. C., and H. H. Urbach, mechanical assistant to 
vice-president, C. B. & Q. 
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The subject of postwar boil- 
ers is one involving much con- 
jecture. If we are to think of 
a boiler that will meet the re- 
quirements necessary to com- 
pete with other types of power, 
we must cofisider the steam lo- 
comotive as a whole in compari- 
son with other types of power 
under varying service and op- 
erating conditions. It is not 
probable that any one design of 
boiler will meet all requirements, 
but the postwar boiler should 
embody all of the proved ad- 
vances in design, material, con- 
struction and practices. 

At this writing the all-welded boiler has not been ap- 
proved by the regulatory bodies except in a very few 
special cases. Such welded boilers as have been built 
have given very satisfactory service. The Delaware & 
Hudson boiler, built about six years ago, has made ap- 
proximately 340,000 miles to date and the boiler has 
given no trouble. It seems entirely probable that 
welded construction will be adopted for locomotive boilers 
and there is every indication that the welded boiler will 
prove successful. The design for welded boilers should 
be of the radial stayed, extended-wagon-top type for 
pressures up to 300 lb. per sq. in. To go to higher 
pressures with the resultant reduction in cut-off and steam 
economy it will probably be necessary to resort to the 
water-tube-type boiler. It would appear that there is 
a field for improvement along this line and some work 
already has been done in this direction. 

The experiences of a considerable number of railroads 
with cracked boiler shells at riveted seams indicates 
that consideration should be given to welding the 
longitudinal seam under the butt strap the full length 
of the boiler courses, rather than limiting the welding 
to 12 in. or so at each end of the course. This seal, 
together with the use of saw-tooth longitudinal seams 
which the inside butt strap as well as the outside butt 
strap can be calked, as far as rivet spacing is concerned, 
should reduce leakage to a minimum, and minimize 
cracking from the rivet holes. The size of rivets should 
be kept to as small a diameter as possible, using nothing 
larger than a 1%-in. rivet if this can be accomplished. 
Toward this end the saw-tooth seam with all rivets in 
double shear is helpful, and triple riveted circumferential 
seams for large diameter boilers appear to be an ad- 
vantage. 

The longitudinal seam between the roof sheet and the 
fifebox casing sheets, where used, can become a source 
of very costly and time-consuming repairs in its con- 
ventional location. In a few cases this seam has been 
located below the side center line of the boiler and the 
sheets joined by welding. Consideration should be given 
to this construction, as the joining of a light and a heavy 
sheet by means of a lap joint in a location where there 
is as much flexing. as in the usual wrapper-sheet seam 
is an invitation for trouble. 

High speeds and large hauling capacity will require 
the greatest steaming capacity it is possible to build into 
a boiler. These factors are supplied satisfactorily by the 
use of syphons and circulators. Syphon and circulator 
heating surfaces, located in the most effective part of 








E. H. Heidel, 
Chairman 
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Boiler design related to entire locomotive design 
— Welded construction probable with good 
results expected — Carbon steel 
still favored over alloys 


the fire, may be utilized to offset other less effective 
heating surface, thus reducing the weight of the loco- 
motive. Or, where weight is not an important factor, the 
increased evaporating surface will increase the steaming 
capacity of any specific boiler, while at the same time 
protecting it against the disastrous results of crown- 
sheet failures due to low water. 

Carbon steel is favored for boiler shells until further 
development and experience with alloys. All boiler 
shells should be stress relieved after rolling for either 
riveted or welded construction. 

The size of superheater flues should not be less than 
4 in. outside diameter and the tubes 2% in. outside 
diameter. They should be fastened to the front and 
back tube sheets by the conventional methods, i.e., rolled, 
expanded and beaded, with the beads welded to the 
back flue sheet. The question of whether or not to use 
copper shims should be given further study. Cracking 
of flue walls at the back flue sheet can be minimized by 
proper care and workmanship in application and main- 
tenance. . ; 

The small sectional type of grates for large power 
has proved very satisfactory from the maintenance stand- 
point and no changes are recommended. The slope of 
mud rings should be as nearly flat as clearance will permit 
and the mud rings should be 6 in. wide at the sides and 
door sheet and 6% in..or 7 in.. wide at the throat sheet. 
Mud-ring corners should--have the largest practicable 
radius. 

The Master Mechanics’ front end is favored by many 
railroads, although very satisfactory results are reported 
from front-end arrangements by which the back pressure 
and vacuum are automatically controlled. 

An item of interest in connection with the design of 
a 250-lb. per sq. in. boiler for a class of 4-6-2 locomotives, 
two of which have been built to date, is the elimination 
of the dome, a slotted dry pipe being used. These boilers 
are of riveted construction, with double riveted butt- 
joint seams, extended wagon-top radial-stayed type. The 
shell, butt straps, and wrapper sheet are of high-tensile, 
silico-manganese plates, and the firebox of carbon-steel 
plates. 

Individual papers on the subject of postwar boilers are 
presented as part of the committee report as follows: 
Proposed design of an all-welded locomotive boiler, by 
E. H. Heidel; Proposed design of a semi-welded locomo- 
tive boiler, by A. F. Stiglmeier ; Planning and fabrication 
of postwar locomotive boilers, by A. G. Trumbull ; Pro- 
posed planning and fabrication of postwar boilers, by 
J. H. Lewis; Proposed planning and fabrication of post- 
war boilers, by J. W. Kenefic; and, Welding high-pres- 
sure and high-temperature vessels, stress relieving and 
x-ray examination,* by C. M. Scudder, assistant chiei 
engineer, and J. J. Chyle, director of research, A. 0. 
Smith Corporation,: Milwaukee, Wis. 

The report was signed by E. H. Heidel, chairman, gen- 
eral boiler foreman, C. M. St. P. & P.; A. F. Stigimeier, 
vice-chairman, general supervisor boilers and welding, 





_* Space limitations make it impossible to publish this report. It deals 
with pressure vessels other than locomotive boilers.—Ep1ror. 
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N. Y. C.; H. A. Bell, general boiler inspector, C. B. & 
Q.; F. C. Hasse, general manager, Oxweld Railroad 
Service Company; J. H. Lewis, assistant general boiler 
inspector, A. T. & S. F.; A. G. Trumbull, chief mechani- 
cal engineer, C. & O.; W. R. Hedeman, engineer tests, 
B. & O.; E. P. Magee, foreman, boiler department, C. of 
N. J.; J. W. Kenefic, district superintendent, Air Re- 
duction Sales Company. 

[An individual contribution submitted by C. M. Scud- 
der and J. J. Chyle of the A. O. Smith Corporation en- 
titled, “Fabrication of Pressure Vessels by Metallic Arc 
Welding” is not being published here both because of its 
length and also because it deals only with the welding 
of pressure vessels other than locomotive boilers. It will 
appear in the regular proceedings of the Association. 
Editor. | 


Proposed All-Welded Locomotive Boiler 
By E. H. Heer 


General boiler foreman, Chicago, Milwaukee, 


St. Paul and Pacific 


The Chicago, Milwaukee, St. Paul & Pacific recently 
submitted a design of welded boiler for its 4-6-4 type, 
Class F7 locomotive, and permission was granted by 
the Bureau of Locomotive Inspection for one boiler of 
this type to be built to the railroad’s specification. This 
specification and design are in accordance with the 
A. S. M. E. Code for Locomotive Boilers and was ap- 
proved by the Mechanical Division of the Association of 
American Railroads prior to being presented to the 
Bureau of Locomotive Inspection. The design is, in 
general, similar to that employed in the Delaware & 
Hudson welded boiler built several years ago as regards 
longitudinal seams, front flue sheet construction, and 
application of dome. The entire boiler is intended to 



























be interchangeable with the conventional riveted boiler 
now used on F7 4-6-4 locomotive. 

At the time this boiler was designed the material 
chosen for shell sheets was steel to A. S. T. M. Specifica- 
tion A-201-39, Grade A, with a range of tensile strength 
of 55,000 to 65,000 Ib. per sq. in. The F7 boilers now 
in service have shells of silico-manganese steel of 70,000 
to 80,000 Ib. per sq. in. tensile strength. The elimina- 
tion of butt straps, laps and rivet heads in the welded 
boiler will permit the use of carbon-steel shell sheets 
with very little increase in weight over the present boiler. 

The boiler is of the conical type with the first course 
84% in. in outside diameter, increasing to 94 in. at the 
third course. All longitudinal and circumferential seams 
in the boiler shell and firebox are butt welded, the welds 
in the firebox casing sheets, backhead, and outside throat 
sheet being located between adjacent rows of staybolts. 
The smokebox is identical with that now used with the 
riveted boiler and for interchangeability is riveted to the 
first course. The mud ring, being the same as used with 
the riveted boiler, is riveted to the firebox sheets. Front 
flue-sheet and back-head braces are of the conventional 
type, fastened to the shell and heads with rivets, but all 
other reinforcements and connections to the boiler shell 
are to be welded. 

Firebox sheets are to be in accordance with A. S. T. M. 
Specification A-204-39, Grade A, and all seams are to be 
welded and the welds are.to be located between adjacent 
rows of steel staybolts. A Tvne E sunerheater, similar 
to that. used in the riveted boiler, will be employed. 

Welding will be done by qualified welders and the 
procedure will be in strict accordance with the require- 
ments of the railroad’s specification and the A. S. M. E. 
Code for Locomotive Boilers. Welds in all pressure 
parts of the boiler will be stress relieved. This will be 
done by heating uniformly to a temperature of at least 


Design for front flue-sheet 
application in  all-welded 


boiler—The- construction is 

covered ‘by a patent issued 

to the American Locomotive 
Company 
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1,100 deg. F., the structure being brought slowly up to 
the specified temperature and held at that temperature 
for a period of time proportioned on the basis of at least 
an hour per inch of thickness, and it will be allowed to 
cool slowly in a still atmosphere. 

All welded joints in the shell and firebox casing sheets 
will be examined throughout their entire length by the 
X-ray or gamma-ray method of radiography. The joints 
to be radiographed will be prepared as follows: The 
weld reinforcement on both the inside and outside will 
be ground, chipped and ground, or suitably machined 
to remove irregularities of the weld surface so that it 
merges smoothly into the plate surface. The finished 
surface of the reinforcement may have a crown of uni- 
“ form amount not to exceed 4¢-in. The weld is to be 

radiographed with a technique which will determine the 
size of the defects with thickness equal to and not greater 
than two per cent of the thickness of the base metal. 

The welding will be done in either the flat or hori- 
zontal positions. The edges of the parts to be joined 
will be prepared by machining or torch cutting and will 
be cleaned of all oil or grease and excessive amounts 
of scale and rust. The current used will be d. c., pro- 
vided by a suitable welding generator, the base metal 
being on the positive side of the line. All slag or flux 
remaining on any bead of welding will be removed be- 
tore laying down the next bead. Any cracks or blow- 
holes that appear on the surface of any bead of welding 
will be removed by chipping, grinding, or gas gouging 
before another bead of welding is deposited. No pre- 
heating is to be done on any joint, but all welding will 
be done at a temperature above 50 deg. F. - 

The completed boiler will be subjected to a hydrostatic 
test of one and one-quarter times the maximum working 
pressure. While subject to this pressure, all butt-welded 
joints which are unsupported by other means and all 
other welded joints where such a test is feasible will be 
given a thorough hammer, or impact, test, the plate 

*.being struck at 6-in. intervals and on both sides of the 
welded joint for the full length of the welded seams. 

The weight of the hammer will not exceed 10 Ib. and 

the plate will be struck a sharp swinging blow. The 

edges of the hammer will be rounded to prevent defacing 
the plates. 

Following the hammer test the pressure will be raised 
to not less than one and one-half times the working 
pressure and maintained for a sufficient time to enable 
a complete inspection to be made of all joints and con- 
nections. At the conclusion of this test the dome cap 
will be removed and the interior surface and connections 
of the boiler examined as thoroughly as conditions will 
permit. Pin holes, cracks, or defects will be repaired 
only by chipping, machining, or burning out the defect 
and rewelding. Subsequent to any rewelding done after 
the boiler has been stress relieved, the boiler or that 
part on which rewelding has been done will again be 
stress relieved. 

After repairs have been made, the boiler will be filled 


492 





3-45 











y_ 


 — 


Plates %' to 1's Thick: " 








--45-~ 






gia 7] 





Chip or Gouge and Weld 


Detail of longitudinal and circumferential seams in all-welded boiler 


up to the second gauge cock and fired for the first steam 
test, the pressure being raised to 300 lb. per sq. in. dur- 


_ing a period of not less than four hours. When all leaks 


have been stopped, the boiler will be blown off and 
thoroughly washed, after which the boiler will again 
be -filled with -water to the second gauge- cock and a 
second steam test m&de, not sooner than the following 
day after the first steam test. At the conclusion of the 
second steam test and the completion of all necessary 
repairs, caulking, etc., the inspector will accept the boiler 
if all tests have been successfully passed. 


Proposed Design of Semi-Welded 
Lecomotive Boiler 
By A. F. STIGLMEIER 
General supervisor boilers and welding, 
New York Central System 


With the last ten years we have seen revolutionary 
changes in the development of railroad equipment, pat- 
ticularly in light and streamline rolling stock. These 
changes have included the introduction of lightweight 
alloy steels and high-strength material, as well as new 
methods of joining them. Of particular importance has 
been the development of methods which by automatic 
welding provide an economical means of producing 
suitable structures with the desired safety requirements 
of strength and flexibility. An interesting detail of these 
developments is that the change to welded construction 
has been accomplished without altering substantially the 
design of the original construction, as was necessary 
in some instances when welding replaced previously 
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A partially welded boiler so designed that existing shop facilities can be used in its maintenance and repair 


used methods of joining metals. In other words, the 
welding processes introduced in railway equipment con- 
struction have taken the place of riveting without the 
necessity of completely changing established and stand- 
ardized designs which had been found suitable for serv- 
ice over the course of years. 

Inspections by X-ray, radiography and similar methods 
have been important factors in this development. Pres- 
ent-day normalizing furnaces, have made it possible for 
welded parts to be subjected to normalizing tempera- 
tures as high as 1,600 deg. F. With the tremendous 
competition that confronts the steam-locomotive builder 
today, it is essential that immediate attention be given 
to a boiler of less weight to withstand greater pressure 
and overcome difficulties that are being encountered, 
such as checking of sheets out of rivet holes in the longi- 
tudinal seams. 

A semi-welded locomotive boiler, shown in the draw- 
ing having all connections fusion welded with the ex- 
ception of the circumferential seams at the connection 
of the first and second course, second and third course, 
connection of the shell to the back and the braces to the 
boiler is offered to meet these conditions. A boiler so 
constructed, with the longitudinal seams welded, carry- 
ing 250 lb. working pressure, would show approximately 
3,800 Ib. less in weight, a saving of 4,200 Ib. of material, 
and 260 man-hours in labor. 

Consideration has been given to the present-day equip- 
ment in our railroad boiler shops in studying this boiler. 
Such a boiler would permit a renewal of shell sheets 
when needed, as it would be a simple matter to have the 
shell courses fabricated at the builders where necessary 
equipment is available to weld, inspect and normalize 
the sheets. Application of the shell courses then could 
be made at the railroad’s boiler shop with present equip- 
ment. A boiler so constructed would also permit the 
applying of hydrostatic tests to the circumferential seam. 
dome liner and shell pads at any given pressure before 
firebox or flues were applied. This would make it pos- 
sible to have all seams tight, internally and externally, 
and prevent foreign substances from entering laps of 
sheets where connected. This, in many instances, is 
listed as the contributory cause of so-called caustic 
embrittlement. ; 
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Planning and Fabrication of Postwar 
Locomotive Boilers 


By A. G. TRuMBULL 
Chief mechanical engineer, Chesapeake & Ohio 


It can be assumed that, except for special service, the 
fire-tube’ boiler will not be replaced by any other within 
the view of engineers and boiler makers now actively en- 
gaged in the design, construction, or maintenance of 
steam locomotive boilers. Despite-its low thermal effi- 
ciency it has many advantages, it is flexible, adaptable to 
varying conditions of locomotive service, and the rail- 
roads are generally familiar with it. The search for a 
substantial decrease in locomotive operating costs prob- 
ably will result in the development of boilers of other 
types, but they will be so related to the efficiency of the 
locomotive as a whole, that a long period of development 
must be anticipated before any consequential change in 
the present design of fire-tube boiler will occur. If this 
conclusion be accepted, no radical changes in fabrication 
or maintenance need be anticipated. 

It may, however, be well to review some of the cur- 
rent practices. It probably will not be denied that, in 
general, the best results will be obtained where boiler 
are assembled as free from fabricating strains as possiblé. 
This requires that all the component parts, particularly 
the shell courses, and connection sheets be assembled in 
a workmanlike manner, free of strains, before riveting 
is done. Any other procedure will impose unnecessary 
stresses on the parts and contribute to leakage in service 
and high maintenance costs. 

Experience has demonstrated that, where intercrystal- 
line corrosion is .a factor, carbon steel designed for low 
stresses with low efficiency seams may be expected to 
give better results in service than can be otherwise ob- 
tained. Certainly, where intercrystalline corrosion is en- 
countered and weight limitation is not too important a 
factor, carbon steel is the material that should be used for 
construction purposes throughout the boiler. 

If initial strains are to be avoided with the riveted type 
of boiler, the shell courses should be rolled with a mini- 
mum of eccentricity. The Association, in previous con- 
sideration of this subject, has expressed the view that 
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shell courses should be held to a variation in rotundity 
not exceeding %4-in. Welt straps should be carefully 
fitted to these courses and it is desirable that they be 
rolled rather than pressed. Under no circumstances 
should welt straps be forced into position with bull riv- 
eters. They should be drilled and applied with fitting-up 
bolts in at least every other hole before any riveting is 
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done. This procedure will avoid stresses that would other- 
wise contribute later to leaky seams and leaky rivets. 

It is essential that the shell courses be assembled with 
the overlapping edges of the circumferential seams 
brought fairly close together. This can be done by forc- 
ing the courses together, or by heating the larger one of 
the two. Generally the stresses introduced in the plates 
are less where the courses are forced together cold than 
where one of them is heated because under average con- 
ditions it is difficult to insure the proper allowance for 
shrinkage and the tendency is to get excessive shrinkage. 


Both courses can be drilled but workmanship is better: 


when one course is drilled after assembly. Four holes in 
two diametrically opposed pairs, must be drilled in both 
courses in order to provide for proper assembly before 
final drilling. 

It is essential that the overlapping faces of the-circum- 
ferential seams be free of scale and as smooth as mill 
practice will permit. In the removal of the scale sand- 
blasting the surfaces produces a smoother finish than the 
usual grinding procedure. 

It has been suggested by some experienced boiler mak- 
ers that connections should be stress relieved after flang- 
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ing. The flanging operation necessarily involves the in- 
troduction of stresses. The stress-relieving operation 
necessarily results in distortion of the sheets to an extent 
probably requiring reforming, which would result in the 
restoration of the stresses previously removed by the an- 
nealing procedure. For this reason stress-relieving of any 
connection sheets or back heads is not recommended. 

With modern locomotives having long fireboxes and 
high rates of evaporation more difficulty is likely to be 
experienced with staybolts than was once the case. It 
is obvious that under these conditions the life of the stay- 
bolts, and to a lesser degree the life of the side sheets, 
will be dependent upon the extent to which it is necessary 
to work the staybolts in order to take up the leakage usu- 
ally occurring. On those railroads having boilers that are 
operated at extremely high rates of evaporation, it has 
been found that flanged staybolt holes in the side sheets 
will greatly reduce the leakage and consequently the ne- 
cessity for working the heads, thereby extending the life 
of the staybolts. Carbon-steel side sheets so flanged show 
very little, if any, increased life over flat sheets having 
staybolts applied in the usual manner. 

Carbon steel of flanging quality which has been gener- 
ally used for side sheets has one physical limitation which 
may be an important factor in the life of these sheets. 


’ This is the rapid drop in the tensile strength which occurs 


at temperatures above 450 deg. F. as shown on the ac- 
companying graph which was taken from the Bureau 
of Standards Circular 101. Fortunately, the fall in 
tensile strength is accompained by an increase in ductil- 
ity, as this graph also shows. There is a possibility that 
the introduction of certain alloys having properties which 
result in maintaining the tensile strength within the in- 
dicated temperature ranges may favorably affect firebox 
life. It is anticipated that experiments now in contem- 
plation will determine the extent to which such steels may 
be expected favorably to mfluence side-sheet life. 

The diameter of tubes and flues and the methods of 
setting are still in debate. It is possible that universally 
applicable practices with respect to these subjects may 
not be practical, and that settings suitable for certain 
service may not be suitable for others, thus making it 
desirable to follow practices on one railroad differing 
from those that are employed on another. 

One other feature of boiler construction should be 
mentioned. That is the use of fillets wherever sharp 
corners are encountered as is usually the case with all 
openings that are made in the boiler shell or elsewhere. 
Edges of these openings should have a liberal fillet as 
checks necessitating patches frequently originate in these 
openings, particularly where wide temperature changes 
occur as is the case at the injector checks. Careful atten- 
tion to this detail will produce important and favorable 
maintenance results. 


Design Considerations for Postwar 
Leecomotive Boilers 


By J. H. Lewis 


Assistant general boiler inspector, 
Atchison, Topeka & Santa Fe- 


The general trend in future designs of locomotive 
boilers will be toward higher working pressures and 
higher steam temperatures. The demand for higher 
pressures will force the development of water-tube boil- 
ers or, at least, firebox walls will be composed of water 
tubes. The reason for this is that 350 Ib. is about the 
maximum limit of pressure which can be safely carried 
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in boilers containing fireboxes of the flat-sheet staybolt 
type, unless we are permitted to use materials and meth- 
ods which are not now available to us. Safety will come 
in for greater consideration than has ever been given it 
heretofore. To this end boilers will be designed to con- 
tain as little water as satisfactory operation will permit. 
Types of construction in which ruptures of large extent 
due to over-heating can be prevented will be increasingly 
in demand. Boilers of the water-tube or sectional type 
will possess a decided advantage in this respect. 

Much development work must be carried on with re- 
spect to the circulation of water in the boiler and the 
development and propagation of steam bubbles. The 
disengagement of steam from the water inside of the 
boiler is also a matter which needs much attention. It is 
obvious that, if present rates of steam generation in 
locomotive boilers are to be increased, the movement of 
water in contact with the evaporating surfaces, par- 
ticularly those subjected to radiant heat, must be greatly 
accelerated. There is reason to believe that under cer- 
tain circumstances the water lying directly in contact 
with firebox side sheets moves rather slowly, if at all, 
and as a result of this static condition the water is so 
fully charged with steam bubbles that its capacity for 
absorbing heat is greatly reduced. To remedy this con- 
dition it will be necessary td force the water in the boiler 
to follow certain definite channels and the rates of flow 
over extremely hot surfaces must be accelerated in pro- 
portion to the rise in temperatures of the evaporating 
surfaces. 

It is obvious that any increase in the velocity of cir- 
culatory water currents will be accompanied with in- 
creased difficulty in bringing about disengagement of 
steam from the water. At the same time, the precipita- 
tion of suspended solids from the water by gravity will 
be rendered practically impossible. This solid material 
will therefore remain in suspension; consequently, its 
removal can be accomplished only by systematic removal 
of water through the blow-off cocks. For this reason, 
devices such as continuous or automatic blow-off system 
will become practically indispensable. They must be 
improved greatly over those now available to us. 

The problem of steam disengaging areas and the vol- 
ume and shape of steam spaces, size, and locations of 
steam domes and similar appliances will call for careful 
study and much development. 


Chemical treatment of boiler waters to control the for- 


mation, propagation, and disengagement of steam bub- 
bles, as well as to remove harmful ingredients, must re- 
ceive greater consideration than they have been given 
heretofore. 

The availability of a steam locomotive is determined 
almost entirely by the attention and maintenance re- 
quired by its boiler. If the steam locomotive is to sur- 
vive, boilers will have to be designed, built, and operated 
so as drastically to reduce locomotive detentions for 
boiler. servicing, inspection, and maintenance. To this 
end it will be necessary to keep boilers under steam con- 
tinuously for periods of at least 30 days with no me- 
chanical attention. Necessity for repairs, particularly 
running repairs, must be eliminated as far as possible 
and shop repairs must be limited to such parts as can- 
not be protected from gradual and unavoidable deteriora- 
tion. The number of individual component parts in 
boilers must be reduced to the smallest possible number 
and those parts which remain must be made conveniently 
accessible for repairs and renewals. This will ultimately 
call for the gradual elimination of staybolts and rivets. 

Greater attention must be given to the location and 
forming of seams, knuckles, etc., to prevent plates from 
cracking. Welding in place of riveting will find in- 
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creasing use, particularly for the longitudinal and cir- 
cumferential seams of boiler shells, and it seems entirely 
probable that welding will be used exclusively for this 
purpose within a short time. It also seems probable 
that welded seams will afford the most effective pro- 
tection against caustic embrittlement. 

The use of high-tensile alloy steels for plates, braces, 
tubes, etc., will come in for greater attention than has 
ever been accorded them. Complete success along these 
lines, however, cannot be achieved until metallurgists 
develop alloy steel plates and forgings which will prop- 
erly and successfully resist chemical action and mechan- 
ical abuse. 

Another incentive for further’ progress in the use of 
alloy steels and welded construction will be the ever- 
increasing necessity for the elimination of non-product- 
ive weight from locomotives. ; 


Welding Pestwar Locomotive 
Boilers 


By J. W. KENEFIC 
District Superintendent, Air Reduction Sales Co. 


The adequacy, strength, reliability and safety of welded 
boilers was demonstrated years ago, starting initially with 
stationary boilers. For a time, marine engineers ques- 
tioned whether welded boilers and welded piping were 
strong enough to withstand the severe stresses imposed 
on a ship in a seaway. In spite of their misgivings the 
Navy adopted welded boilers in the early thirties and now 
they are standard on substantially all ships. Certainly, 
the present high-pressure high-temperature boilers of both 
stationary and marine types would have been impossible 
without welding. 

In the analysis of service conditions, consideration must 
be given to the stresses imposed by the movement of the 
locomotive along a right-of-way in addition to those 
stresses created purely by the pressure and temperature 
of the steam. To those whovstill persist in the opinion 
that welded boilers can’t stand up in locomotive service, 
their attention is called to the experience of the marine 
engineers who held-similar views. They have not only 
accepted welding, but now consider it the standard method 
of fabrication. Properly designed and executed welded 
construction has given probably the best results under 
conditions of dynamic loading. 

There is a wealth of data available on the selection of 
materials for welded boilers from previous work. The 
A. S. M. E. Boiler Codes will prove particularly helpful 
in this field. For welded boilers it is vitally important 
that the metal to be used shall have demonstrated its 
weldability. Where necessary, special treatments (pre- 
heating, postheating, etc.) must be developed and proved 
prior to actual boiler construction. 

To secure the best results from welding the design must 
be developed to take advantage of the inherent advantages. 
This usually means the employment of butt joints instead 
of lap joints.- The former is best suited for welding, but 
impractical for mechanical joints ; the latter is’ standard for 
mechanical joints but does not develop the maximum 
properties in welded connections. Z 

If the foregoing elements have been properly evaluated, 
then the problem of selection of a welding process will be - 
relatively simple since in each preceding feature it has 
been pointed out that it is necessary to think in terms of 
welded construction. In all probability, metallic arc 
welding, either manual or automatic, will prove the best 
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economically and physically. At this point, however, 
careful consideration must be given. to the filler metal 
(electrodes). These must be selected to duplicate in so 
far as possible the chemical and mechanical properties of 
the base metal. 

The last step is that of assuring that all the preliminary 


careful planning has been carried out in the final con- 
struction. In boiler fabrication, the X-ray examination 
has become the standard non-destructive test. How- 
ever, this should be supplemented with mechanical tests 
made in accordance with practices established by the 
A. S. M. E. Boiler Code. 


Treating Boiler Feedwater 


For many years efforts have 
been expended on removing im- 
purities from boiler feedwater 
by chemical treatment. In this 
time research along different 
lines has resulted in the develop- 
ment of better chemical com- 
binations, better means of ap- 
plying treatment and better fa- 
cilities for the control of dis- 
solved solids. Extensive service 
tests have shown these develop- 
ments to be improvements over 
former methods. 

With the present rates of 
evaporation that are being main- 
tained for long periods of time 
in locomotive boilers, a considerable amount of sludge is 
being thrown out of the water by the action of heat and 
chemicals, and, as this sludge accumulates in the boiler, 
it is apt to collect in inaccessible locations. Only correct 
washout procedures will eliminate trouble due to this 
source. Proper blowdown at terminals and on the road 
will help keep it under control but good washout prac- 
tices must be maintained. 

The time element involved in changing from one water 
condition to another is of extreme importance in avoid- 
ing damaging stresses due to temperature differentials 
in the boiler structure. Many railroads blow their boilers 
down too rapidly, and unless a uniform temperature is 
approximated throughout the boiler, stresses and strains 
of a violent nature at many different points are set up. 
We see the results in the form of leakage, warped and 
cracked sheets, broken staybolts, etc. The method used 
in lowering boiler pressure, cooling them down or firing 
them up is not so important but it is imperative that suf- 
ficient time be used in the operations to allow the whole 
boiler structure to heat or cool slowly and gradually. 

From the boiler-water treatment point of view there 
is one outstanding recommendation that can be made rel- 
ative to improving boiler conditioning. This is the elim- 
ination of residual scale that has a high silica content. 
_ This type of scale is found to be quite prevalent on most 
- railroads in spite of conventional water treatment. It is 
known that this type of scale will often permit overheat- 
ing of the boiler metal, resulting in excessive strains and 
stresses. The maintenance of higher concentrations of 
boiler waters has been found effective in removing and 
preventing residual scale deposits because of high alkalin- 
ity effecting the dissolution of the scale. Water treat- 
"ment to permit the carrying of high concentrations is in- 
dicated as a remedy. 
~ The solubilizing of boiler sludge is a necessary im- 
provement to prevent mud burn of the firebox sheets due 
to excess accumulations of nonfluid sludge. 

Excessive blowdown at terminals should be eliminated 
because of the resultant stratification of hot and_ cool 


C. A. Harper, 
Chairman 
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Need of further knowledge of chemistry and 
physics of foaming suggested to permit 
control with high concentrations 
of dissolved solids 


water in the boiler when it is repeatedly blown down and 
filled up while standing at the terminal and not working 
steam. This differential of temperature of the. boiler 
water brings about severe stresses. 

It should be obvious to those who understand water 
treatment and the behavior, of water in the boiler that 
there is a wide discrepancy between the concentration of 
dissolved solids that can be carried in different boilers 
operating in different territories of the same railroad, or 
on different railroads in different sections of the coun- 
try. It is known that an almost unlimited concentration 
of dissolved solids can be very satisfactorily carried in 
the boiler without foaming in some sections, and that, by 
proper treatment of the boiler feedwater, the permissible 
concentration of dissolved solids can be surprisingly in- 
creased, thereby eliminating the danger of foaming with- 
out necessitating the excessive blowing down of boilers. 
For instance, on one railroad a badly polluted water sup- 
ply was treated and filtered with the result that the per- 
missible dissolved solids concentration increased from 60 


‘grains to 300 grains per gallon. A slight auxiliary after- 
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Lowering of the crown sheet is recommended to provide greater steam 
space and aid. in combatting foaming conditions 
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reatment increased the permissible concentration to 900 
brains per gallon. 

It is to be hoped that sufficient knowledge of the chem- 
stry and physics of foaming and spray will soon be 
pained to permit its control either by chemical or physi- 
al means. We should all do more thinking about the 
subject from the foam control angle, keeping in mind 

at foaming is not a function of the quantity of dis- 
solved solids but rather of their quality. We can carry 
errific concentrations of dissolved solids without foam- 
ng under cetain specific conditions. When we have 
earned how to apply this under any and_all conditions 
e will have found the answer to the foam problem. 
The chemical treatment of feed water for scale and 
orrosion prevention is commonplace but there is still 
room for further improvement in purifying the steam be- 
fore it enters the dry pipe of the locomotive. The elim- 
ination of the foaming of the boiler water is a prime 
requisite for satisfactory locomotive operation. 

Moisture carryover of a subtle nature by so-called 
effervescence remains a major problem on many rail- 
roads. It is responsible for encrusted superheater units, 
cut-out valve bushings, destruction of cylinder packing, 
and serious impairment of the lubrication of the valves 
and cylinders. This is a water problem which can be 
overcome by proper chemical treatment of the water. 

Occasionally boilers or locomotives of one class carry 
water better and foam less than others. This effect is 
generally traceable to operating conditions. The majority 
of locomotive boilers were constructed with too little 
steam space and the evaporation rates have been mate- 
rially increased. With proper treatment of water sup- 
plies, scale is no longer a problem, but the use of alkaline 
sodium compounds has increased the foaming tendency. 
Variations in height of water carried, neglect of proper 
blowdown, differences in train handling, the manner. in 




































Twenty-nine coal-burning roads, 
which replied to this Commit- 
tee’s questionnaire, reported 
cinder. cutting in some form on 
some part of the boiler, particu- 
larly on tubes, flues, crown bolts, 
superheater units, and smokebox 
fronts. Protective measures re- 
ported are applying thimbles to 
bues and flues; application of 
heavier gauge safe ends; elimi- 
nation of prossering both tubes 
and flues; enlarging the pro- 
tective shields on superheater 
units ; welding of bead or shield 
E. H. Gilley, in front of crown-bolt heads; 
Chairman use of crown-sheet baffle brick; 

and, the application of baffles to smokebox fronts. 

These have been used where cinder cutting has taken 
place but, while they will arrest erosion from the cinders, 
few definite steps have been taken toward the prevention 
of cinder cutting. 

The consideration of proper drafting of locomotives 
to insure delivery of the correct amount of air and proper 
combustion is becoming increasingly more important each 
year, especially in view of the fact that firing rates have 
been stepped up with the increasing speed of movement 
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which a locomotive is worked, the amount of suspended 
matter in boiler waters and other operating conditions, 
all contribute-to the differences experienced in like 
locomotives. 

It is recommended that the crown sheet on locomotive 
boilers be lowered to provide more steam space in the 
boiler. In that connection we suggest that the crown 
sheet on the boiler of one or more locomotives on several 
railroads be lowered as shown in the drawing and a study 
made to determine the beneficial results obtained, if any, 
in the control of carryover and foaming. 

Since the water in most locomotive boilers is now car- 
ried higher than the minimum 3 in. above the highest 
point of the crown sheet as prescribed by Federal law, 
the lowering of the crown sheet with the change of the 
lowest water reading to 3 in. above the highest point of 
the crown sheet, will result in an increase of steam space 
in the boiler equal to the reduction made in the minimum 
height of water to be carried over the highest point on 
the crown sheet. With this method of lowering the 
crown sheet employed, it will not be necessa®y to change 
the flue layout or superheater unit assembly, and the re- 
duction in direct heating surface will be negligible. 

The report was signed by C. A. Harper, chairman, 
general boiler inspector, C. C. C. & St. L.; S. A. Fegan, 
vice-chairman, district boiler inspector, Can. Nat.; R. C. 
Culberson, general master boiler maker, C. & O.; A. W. 
Novak, general boiler inspector, C. M. St. P. & P.; F. D. 
Beeland, boiler foreman, Georgia; R. W. Seniff, engi- 
neer of tests, Alton; W. B. Graham, chief mechanical 
inspector, M. P.; V. H. Dunford, general master boiler- 
maker, Seaboard, and D. D. Crawford, assistant boiler 
foreman, C. & E. I. 

An individual contribution by Jean de Frank on the 
internal treatment of boiler feedwaters will be published 
in a later issue—EDITOR. 


Repert on the Prevention of Cinder Cutting 


Committee calls further attention to the perform- 
ance of an automatic draft regulator 
and back-pressure governor 


of freight and passenger trairis during the war period. 
This brings to our attention the necessity for reducing, 
wherever possible, the high velocity of gas travel which 
accompanies excess draft and produces cinder cutting and 
also excessive stack losses. Last year the committee made 
a brief report on the development of an automatic draft 
regulator and back-pressure governor on the Grand 
Trunk Western and explained the working of this ar- 
rangement in a short summary. Progress has continued 
in the refinement of this equipment with noticeable im- 
provements. 

The back-pressure governor provides an adequate and 
measured by-pass relief for exhausting steam at prede- 
termined settings and pressures, permits the reduction of 
nozzle area to promote early movement of air through the 
fire bed and boiler when the engine is started, and pro- 
vides a means for relieving the excess back pressures 
over and above those required for inducing the maximum 
draft required. The relief of the higher back pressures 
increases the mean effective pressures in the cylinders, 
increasing their output and requiring less steam, which 
is reflected in a reduced firing rate. By Holding the range 
of back pressure within closer limits, which are deter- 
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mined by the draft requirements, the complete regula- 
tion of draft and back pressure are brought into line with 
the exact demand created by the firing rate on the 
grates. By a simple arrangement the diameter of the 
nozzle required to effect an efficient seal in the stack is 
maintained when the nozzle area is reduced. 

All of the above can be accomplished by the use of 
the automatic draft regulator and back-pressure gover- 
nor. The net result of such exact control of draft and 
back pressure is to set up a definite scale of boiler effi- 
ciencies which may be maintained with any given loco- 
motive design and grade of coal without the wide varia- 
tion common to standard locomotives. Numerous tests 
have proved that final steam temperatures are main- 
tained. 

The removal of practically all plates and netting in the 
smokebox and the shortening of the brick arch becomes 
possible due to controlled draft and in this way the re- 
sistance to gas flow is reduced and the draft require- 
ments decreased materially. The continuous flow of air 
through the grates which starts as soon as the engine is 
in motion keeps the firebox temperatures from backing 
up to and fusing the ash, preventing in large degrees the 
formation of clinkers and slagging. , 

The report was signed by E. H. Gilley, (chairman), 
general boiler foreman, Grand Trunk; E. E. Owens, 
(vice-chairman), general boiler inspector, U. P.; Stan- 
ley F. Wentz, special piecework ‘inspector, N. Y. C.; 
C. P. Anderson, boiler foreman, D. M. & I. R.; T. E. 
Harvey, boiler foreman, N. C. & St. L.; A. P. Roberson, 
district boiler inspector, G. N.; E. F. Brennan, general 
boiler foreman, B. & M.; W. Henry, general boiler in- 
spector, Can. Pac. 

[Four individual papers were written on this topic: 
one by E. E. Owens; one by S. F. Wentz; a third by 
A. P. Roberson, and a fourth by W. Henry. An extended 
abstract of Mr. Owens’ paper will appear in a later issue. 
The papers by Messrs. Roberson and Wentz are ab- 
stracted here.—Ebiror. |] 


Cinder Cutting Net Severe 


By A. P. RoBerson 
District boiler inspector, Great Northern 


All coal-burning locomotives on the Great Northern 
are equipped. with Master Mechanics’ front-end spark 
arresters. A number of these locomotives include the 
2-8-2, 2-10-2 and articulated types and carry steam pres- 
sures ranging from 210 to 300 lb. The exhaust-nozzle 
tips are of the conventional one-opening type, with four- 
prong bridges, 144 in. in length. Nozzles as large as 
possible are used; their diameters are generally made 
equal to from 25 to 28 per cent of the diameter of the 
cylinders. The smokestacks are tapered outward ap- 
proximately 134 in. in 15 in. from the base to the top and 
are equipped with straight extensions with a flare at the 
lower end. The diameter of the smokestacks is governed 
by the diameter of the exhaust tip and the distance from 
the top of the nozzle to the base of the stack, but in all 
cases-the stack is made as large as is possible for the ex- 
haust to fill it for the proper vacuum. The netting and 
draft: plates in the spark arrester are arranged to have a 
gas area approximately equal to the net total gas area of 
the flues and tubes. The fire grates are of the perforated 
type with total air openings of from 15 to 22 per cent 
of the grate area. The ash pans are arranged with air 
openings of from 60 to 100 per cent or more of the 
total gas area of the flues and tubes and brick arches are 
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arranged to have from about 110 to 130 per cent of th 


total gas area of the flues and tubes over the top of the 
back end of the arch. 







e smoke 
a fairly ac 


About three years ago a new class of articulated loco nd nye 
motives was put in service and some trouble was experifi* iceal 
DO 





enced with cinder cutting of.the flue beads at the bac 
flue sheet over an area of about 9 sq. ft. in the center of thy 
sheet. It was found that the gas area under th 
draft plates in the smokebox was restricted to about one 
half of that of the netting and through the flues and 
tubes. This area was increased and at present there is 
practically no indication of further cinder cutting. 

Only Type A superheaters are in use on coal-burning 
locomotives on the Great Northern at the present time 
Two kinds of coal are used ; bituminous containing 13,000 
B.t.u. and 6 to 8 per cent ash, and Montana coal with 
9,200 to 10,000 B.t.u. and 28 per cent ash. 

The slowest possible gas speeds attainable which will 
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maintain combustion rates, and prevent smoke trailing through 
should be our goal and can be achieved by eliminating all 
unnecessary restrictions in the exhaust steam passages 

and in the path of the gases from the fuel bed to the stack} The ci 
To obtain this goal, it should be ascertained that alll} ome th 
draft appliances are correctly adjusted to obtain the re-Bihat car 
quired rates of combustion for the kind of coal to bef where tt 
used, that the exhaust nozzle or nozzles are sufficiently} The a 
large to permit the locomotive to be operated at its} cheet is 
minimum and maximum capacity to constantly maintainf{ jeave th 
but little or no back pressure. This may be accomplished per cent 
by the use of the automatic variable nozzle, such as have§} crown-b 
been made up by some railroads and are in use on a num-f tween tl 
ber of locomotives at the present time, whereby it isff area the 
possible to operate locomotive with miuch larger nozzles. After 
The automatic variable exhaust nozzle consists of two} fronted 
nozzles, one of standard size for use when the locomotive flues. T 
is operating at reduced capacity and one nozzle approxi-§ through 
mately three per cent of the cylinder diameter larger} serious 
than the standard nozzle, for use when the locomotiveR As tl 
is operating at maximum capacity. ther re 
The operation of the variable nozzle is governed auto-§ countin 
matically by a steam-control switch, which is set tof} feedwa' 
change nozzles at predetermined boiler pressures. Nor-§} ring an 
mally when the locomotive is operating at maximum ca-§ of cutti 
pacity with full boiler pressure the large nozzle is on and § cinders 
if the boiler pressure drops back a few pounds, depending § The st: 

on what the switch is set at, the small nozzle is auto- § tional 
matically applied. In addition to the steam-control § fact th 
switch there is an electric switch which operates when Cros 
the throttle is opened or closed so that the small nozzle § respon 
is always on when the throttle lever is closed to a point § ture of 
where the locomotive is operating at reduced capacity and f the sar 
the large nozzle is on when the throttle is wide open, § tempe1 
provided that the boiler steam pressure is at or near its § umes. 
maximum. gas te 
At 1 

tures ; 

What Is Cinder Cutting? back fi 

By S. F. Wentz oo 

Special piecework inspector, New York Central give . 

The term “cinder” is given to all solid matter carried = su 
by the combustion gases through the firebox, flues, =~ 
smokebox, and finally up the stack. It consists of ash, B PeTatt 
unburned coal, and coke. The latter is the most common — 
and most destructive of all types of cinders. oug 
There is no means of measuring separately the amount out ti 
of unburned coal or coke that is carried through the fite- ae 
box and boiler and lost through the stack. The loss of the me 





two may be combined and considered as unburned fuel 
loss. By obtaining an analysis of the fuel fired and of 
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< * the smokebox gases a heat balance may be calculated and 


a fairly accurate determination of the unburned fuel loss 
Iimay be made. Tests show that this loss will range from 
about two per cent to as high as 30 per cent, and is pro- 
portional to the firing rate on stoker-fired locomotives. 

When considering cinder losses the size of the coal 
fired is even more important than the grade. The un- 
burned fuel loss is proportional to the firing rate, and 
the finer the coal the greater the unburned fuel loss will 
be at corresponding firing rates. For stoker fires the 
ideal size for coal delivered to the fire bed would be a 
ining nut coal not to exceed three inches and not less than one- 

time inch, but this is almost impossible with our present me- 
3 Oogchanical stokers. Straight egg two-by-four coal passing 
 withgtnrough a stoker will break down to as much as 25 to 

30 per cent under three-eighths inch. The smaller the 
bh will coal delivered to the stoker the less the breakdown 
sthrough the stoker will be. 
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<> bi Where Cinder Cutting Occurs 


stack) The cinder can do no harm unless it is on the move, so 
at alll some thought must be given to the velocity of the gases 
he re-Bthat carry the cinder. Most cinder cutting takes place 
to be§ where the cross-sectional area is the least. 

‘ently The area between the top of ‘the arch and the crown 
at its) sheet is the first restriction encountered after the gases 
intainf jeave the fire. This area may be between 100 and 130 
lished} per cent of the open area through the flues. At this point 
; have} crown-bolt heads are the victims and as the area be- 
num-§ tween the arch and the crown sheet approaches the flue 
"It 1S area the condition becomes serious. 

zzles.§ After passing over the arch the next restriction con- 
of twoR fronted by the gases is the entrance to the back of the 
notives flues. This is perhaps the point of the highest gas velocity 
proxi-§ throughout the boiler and the point where the most 
larger® serious cinder cutting occurs. 





notive® As the gases travel to the front end they may be fur- 

ther restricted under the table plate or diaphragm, ac- 
auto-§ counting for the cutting of the saddle bolts, steam and 
et tOf feedwater heater pipes, front-end door, and smokebox 
Nor-§ ring and rivets. The spark arrester is also in for its share 
im a of cutting, but this results largely from the fact that the 
mn an 


cinders concentrate upon a small portion of the total area. 
nding § The stack and stack extension have the least cross-sec- 
auto- § tional area throughout the system, accounting for the 
ontrol § fact that the maintenance of these parts is high. 





when § Cross-sectional areas of the gas passages are not alone 

nozzle § responsible for the velocity of the gases. The tempera- 

point § ture of the gases regulates their specific volume, so, for 

y and § the same weights of gases the volumes go up with their 

open, § temperature, and the velocities increase with their vol- 

ar its § umes. In other words, gas velocity is proportional to 
gas temperature. 

At the first restriction over the arch the gas tempera- 
tures are extremely high—2,200 to 2,500 deg. F. At the 
back flue sheet, the gases have given up some of their heat 
to the firebox and enter the flues at temperatures between 
1,800 and 2,200 deg. As they pass through the flues they 
give up their heat to the boiler and superheater and enter 

irried § the smokebox at temperatures from 550 to 675 deg. Since 
flues, | the velocities of the gases are proportional to the tem- 
; ash, — Peratures, it can readily be seen why the most serious 
nmon § ‘inder cutting of the flues occurs at the firebox end even 
though the cross-sectional area remains the same through- 
nount | Out their length. (The temperatures given are only ap- 
. fte- I} Proximate for fairly high firing rates and are used merely 
>f the i for illustration.) 
1 fuel There is one other item in connection with the problem 
nd of Which must not be overlooked; the angle of impinge- 
ment. There must be some angle of contact between the 
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cinder and the surface of the material that produces the 
most erosion. This angle should be determined and 
avoided when possible. 


Remedies of Design 


The causes for cinder cutting have been briefly sum- 
marized. What remedial action can be taken? Earlier, it 
was stated that one recourse lies in design. Some of the 
potentialities that may prove of value in the future are 
offered. 

Consideration can be given to the increased firebox 
volumes and increased cross-sectional area of the gas 
passage. This should decrease the gas velocities, thereby 
increasing the burning time of the cinder in the firebox. 
The gases should give up more of their heat in the fire- 
box with a consequent reduction in temperatures which | 
also would tend to lower gas velocities through the flues. 

As it is natural for gases to travel through the path of 
least resistance, it means that some of the larger open 
flues are subject to the most severe cinder ‘cutting. It 
seems that if superheater units were applied to these open 
flues, it would tend to equalize the flow of gases and at 
the same time increase the superheating surfaces. 

A complete investigation of the merits of firebox baf- 
fles should be made. They may be of the brick type, or 
of the built-in type. Refractory brick has a quality of 
collecting and burning a certain portion of the small par- 
ticles of coal and cinders that might have otherwise been 
carried over into the flues. 


Choice of Fuel and Firing Practice 


Although perhaps difficult to obtain, the use of pre- 
pared fuel of the proper -firing size should be a major 
gain. While on this subject consideration must be given 
to the elimination of the breakdown in stoker handling. 
The briquetting of the finer coals to the proper firing 
size should have a place in future research. 

Proper distribution of the coal to the fire bed will go 
a long way in increasing heat absorption in the firebox. 
In this manner, a reduction of cinders may be obtained, 
and the gas temperatures may be reduced which, in turn, 
would reduce its velocity through the restricted areas. 
The best distribution of the coal can not always be ascer- 
tained by merely looking at the fire. Because a fire looks 
good is not an indication that the best possible combus- 
tion was obtained or that the most efficient heat absorp- 
tion was realized. 

The cleaning of flues is most important and cannot 
be over-emphasized, because clean flues permit the use of 
all available gas area, keeping gas velocities at a minimum. 
Then, too, the erosion of cinders is not concentrated on 
fewer flues. 

Several schemes for reducing cinder cutting of flues 
have been tried, and some are in use today. The most 
common are the thimbles in either end of the flues and 
baffles over the front of certain of the open flues. The 
latter tend to divert the gases to reduce localized cutting. 
Some of the larger open flues where cinder cutting has 
become dangerous have been replaced by smaller tubes 
to prevent accidents to the crews. 

Abrasion-resisting materials are being used in locali- 
ties where cinder cutting has become a problem of main- 
tenance, but at present their uses are largely restricted 
by the workability of the metal. 

Cinder shields are commonly used in smokeboxes to 
protect steam pipes, boiler fronts and units. Beads of 
weld around crown-bolt heads prevent their erosion. Re- 
turn bends of superheater units have been built up with 
hard metals for protection. 








Unquestionably fire cracking is 
one of the oustanding problems 
of flue and tube maintenance—it 
has always been with us. The 
use of boilers with combustion 
chambers has prolonged the pe- 
riod between the time of applica- 
tion of tubes and the commence- 
ment of fire cracking; proper 
water conditioning by preventing 
a build-up of scale has further 
prolonged the life of the tubes 
and flues; welding of the tubes 
and flues to the firebox , tube 
sheet has increased the potential 
life of the flues and tubes. Yet, 
while we have been able to post- 
pone the inevitable fire cracking, even to the extent of 
obtaining an extension of time for the removal of tubes 
and flues, fire cracking is generally the deciding factor 
requiring the removal of flues and tubes. 

Many railroads not only have the problem of longi- 
tudinal cracking of tubes and flues, but find that these 
cracks continue in a direct line through the tube bridge 
of the firebox tube sheet. It has been noted that this 
condition is more pronounced in what is termed good 
water districts, that is, districts where the hardness of the 
raw water is two grains per gallon or under. Although 
there is longitudinal cracking of flues and tubes in dis- 
tricts where the non-carbonate hardness is much greater 
the cracks seldom extend into the tube bridges. It would 
appear that because of fire cracks in the bead or porosity 
in the welds, small leakages occur which permit a 
caustic concentration to build up between the tube and 
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R. W. Barrett, Chairman 
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The Application of Tubes and Flues 





Wide divergence of opinions persist on employ. 
ment of copper ferrules—Unanimity of opin- 
ion with respect to repairing cracked 
flues also lacking 


sheet with resultant intercrystalline cracking of tube and 
tube sheet. 

Fire cracking of tubes and flues cannot be attributed 
to any one cause. 

[In this connection the report referred to the list of con- 
tributing factors presented by the committee which re- 
ported on this subject at the 1939 Convention, and 
recommended further consideration of the remedies sug- 
gested in that report—Eprror. ] 

About 20 years ago the Canadian National redesigned 
its tube-sheet layout, increased the width of the tube 
bridges, and separated the tubes and flues into two areas 
as shown in the illustrations. This permitted the passing 
of a washout nozzle between the tube and facilitated the 
washing of tubes and flues up against the tube sheet. This 
layout and the provision made to wash away the accumu- 
lated sludge from the tube ends at the tube sheet has 
definitely prolonged the life of both tubes and tube sheet. 
Formerly it was the practice to prosser all tubes at each 
monthly washout. The flues, being welded to the tube 
sheet when applied, were not prossered. This monthly 
prossering, the primary intention of which was to break 
down any scale formation on tubes at the tube sheet, was 
in some respects detrimental to the life of the tubes and 
the sheet. The continual prossering fatigued the metal 
and elongated the tube holes. The monthly prossering 
was discontinued when improved water conditioning re- 
sulted in freedom from the scale formation. Where tubes 
are not welded to the sheet present instructions are to 
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Flue and tube arrangements which facilitate washing away accumulated sludge gathered against sheets 
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prosser once every three months. This will eventually be 
eliminated as all tubes and flues are now welded to fire- 
box tube sheets when the boiler is retubed. 


Mileage Made Before Cracking Starts 


Welding, however, is ely intended as a seal, and will 
not prevent trouble resulting from protruding coppers, 
loosely fitting tubes, or poor workmanship. The mileage 
obtained before flues and tubes start cracking longitu- 
dinally varies widely according to replies received from 
various railroads. On combustion-chamber engines with 
tubes applied without copper ferrules, cracking is re- 
ported as starting at mileages ranging between 30,000 and 
300,000. With coppers the cracking is reported at from 
15,000 to 345,000 miles. Some roads report that their 
tubes and flues run the full tube period without cracking. 
On straight-back tube sheets there is the same wide range 
of difference between the mileage at which the cracking 
starts. Without coppers it is reported at from 5,000 
miles to 150,000 miles; with coppers from 15,000 to 
200,000 miles. 

These differences would indicate that the contributing 
causes as indicated previously had been eliminated to 
some extent by roads obtaining the higher mileage range. 
In this connection, I. N. Moseley, vice chairman of the 
committee, states that “The mileage obtained before flues 
and tubes start cracking longitudinally varies to a large 
degree upon the construction of the locomotive and upon 
the kind of service in which it is used. On locomotives of 
the 2-8-4 or 4-8-4 type with fairly long combustion 
chambers and carrying 220 Ib. steam pressure, a mileage 
of at least 100,000 miles can be obtained before cracking 
will develop. Even then these locomotives will run the 
full four year on flues, making a total of 300,000 miles 
without the cracking developing to the extent that it will 
give any trouble whatsoever. However, on locomotives 
of the 2-8-8-2 type with short combustion chambers and 
carrying 300 lb. pressure, cracking of the flue beads will 
begin to give trouble from leaking at 50,000 miles.” 

The following extract from a report by O. D. O’Neil, 
indicates unsatisfactory results experienced when copper 
ferrules were eliminated: ’ 

“Six years ago we decided to make a test on various 
classes of locomotives to determine whether or not it 
would be advisable to omit copper ferrules. Fourteen 


yard locomotives were retubed without coppers, and their © 


performance was satisfactory. Four passenger-type loco- 
motivés were given new back tube sheets, flues and tubes 
were applied without coppers. After 70,000 miles of 
service both flues and tubes developed fire cracks. With 
copper ferrules this type locomotive will make 280,000 
miles without flue trouble. -The experiment on freight 
locomotives proved to be very unsatisfactory. Fire cracks 
were noted after a locomotive had made but 30,000 miles. 
This same locomotive equipped with ferrules will make 
140,000 miles before beads start to crack. 

“In view of the unsatisfactory performance we experi- 
enced on passenger and freight locomotives, it was de- 
cided to discontinue applying flues and tubes without 
copper ferrules. It is thought the copper aids in pre- 
venting the flue beads from overheating, due to the fact 
it was noted split flues were more prevalent on locomo- 
tives developing high sustained firebox temperatures.” 

In contrast to these adverse experiences in applying 
tubes and flues without copper ferrules, there are others 
who have placed themselves on record as having had good 
success and high mileage after discontinuing the use of 
copper ferrules. B. C. King in the following report 
presents his experience of applying tubes and flues with- 
out coppers over a number of years: 
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“In 1931, a test was started to determine if flues and 
tubes could be run without the use of copper ferrules. 
The principal reason for this test was to eliminate as far 
as possible the pitting of boiler courses and front flue 
sheets. Five locomotives in different sections of the 1904 
miles of main-line railroad was picked to enable us to get 
a true picture of the results. These locomotives were in 
heavy freight service. All of them completed four years 
of service with an average of 115,687 miles. Since De- 
cember, 1935, all flues and tubes have been applied with- 
out copper ferrules. 

“In certain water districts we obtain 100,000 miles in 
passenger service and 65,000 miles in freight service be- 
fore cracking is started. We average 163,147 miles in 
freight service and 400,000 miles in passenger service in 
a four year period. 

“When flues or tubes are found cracking horizontally, 
we have a machine called a flue bead remover, which is 
used with a motor. We remove the weld, re-expand the 
flue or tube, then reweld the flue or tube. In certain 
water districts this is done once a year. When flues or 
tubes are cracked longitudinally, the crack is veed out 
with a diamond point and filled in with welding. In 
almost all cases this will take care of the flue or tube for 
one year. 

“We have some locomotives which were built in Sep- 
tember, 1941, from which we are now starting to remove 
flues and tubes to spread out this required work. Flues 
and tubes in locomotives now being worked have had 
410,355 miles of service. The last one of these engines 
will probably run 600,000 miles before flues and tubes 
are renewed. “The locomotives are averaging about 17,000 
miles per month on a 1,008-mile run. 

“All of our water is now treated and most boilers are 
equipped with continuous blow-down equipment. We 
are finally running on a 30-day washout period. We did 
experience trouble with cracking of flues and tubes when 
washing oftener than every 30 days. The improvement 
in the water is.most pronounced after 15 days’ service, 
and it was difficult for our men to realize this, but now 

with 2540-in. continuous blowdown valves in use desired 
results are being achieved. It has taken the past eight 
years to demonstrate thoroughly the good that can be 
accomplished without the use of copper ferrules, and the 
treating of water has reduced the boiler-shell pitting to 
such a minimum that it is not noticeable. 

“Since the application of flues and tubes without copper 
ferrules there has not been one engine failure attributed 
either to leaking or cracking.” . 


Methods Used in Repairing Cracks 


The welding or “fatigue metal” which is the condition 
of a fire-cracked tube is a matter of expediency and will 
only prolong the life of the tube or flue for a short time. 
It is better to leave slight cracks alone as long as possible. 
These slightly cracked tubes will generally give an addi- 
tional year or more of service without any trouble re- 
sulting or requiring attention. Often a light rolling or 
beading will close the cracks up and no further trouble 
will be experienced for some considerable time. For 
general guidance it is suggested that, where cracks are 
fine and do not enter very far into the tube or flue, they 
be left alone. If they leak, even slightly, either roll or 
bead to close up the cracks. If this is not satisfactory, 
vee out the crack and weld. 

In the questionnaire which was sent out upon this topic, 
from which we received replies from forty American and 
Canadian railroads, there was this question: “What suc- 
cessful methods have you used in making repairs to 
cracks?” The analysis of replies received is as follows: 
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60 per cent make repairs along the general lines quoted 
above; 17.5 per cent do not make any attempt to repair 
cracked tubes and flues, as defective tubes and flues are 
removed, safe-ended and re-applied; 15 per cent claim 
they do not experience this fire cracking of tubes and flues ; 
7.5 per cent state they have not found any successful 
methods of repairing longitudinal cracks of tubes and 
flues. 


The report was signed by R. W. Barrett (chairman), 
chief boiler inspector, Can. Nat’l. Members of the com- 
mittee were: I. N. Moseley (vice-chairman), general 
boilermaker, N. & W.; B. C. King, general boiler in- 
spector, N. P.; S. G. Longo, assistant general boiler fore- 
man, S. P.; D. A. Brown, general boiler foreman, I. C. ; 
C. E. Bodine, general boiler foreman, M. P., and A. D. 
O’Neil, chief boiler inspector, P. M. 


Staybolt Practice and Performance 


[ At a meeting of the committee studying the application 
of staybolts and the service life obtained from various 
methods of application, types of staybolts and materials, it 
was deemed advisable to recommend that the committee 
be continued and that subcommittees continue to study 
a considerable number of items for reports to be sub- 
mitted in 1945. This action was taken because of the 
wide variation in opinions expressed in individual-reports 
from members of the committee and in replies received. 
to a questionnaire circulated to the railroads, which is 
brought out in the report of the committee, abstracted 
below.—Eb1ror. | 

There is a considerable variance of opinion among 
master boilermakers on the causes for leaky staybolts. 
The answers to the committee’s questionnaire on this sub- 
ject are so vague and contradictory that it has been im- 
possible to draw conclusions as to what applications or 
methods would remedy the leaky staybolt troubles now 
apparently existing on many railroads. 

It has been the opinion of many metallurgists who have 
studied leaky staybolt conditions and side sheets damage 
and destruction that leaky staybolts are caused by changes 
of temperatures. The railroads’ leading boiler men em- 
phasize that leaky staybolts have been caused by oil in 
boilers, tapped holes in fire sheets and wrapper sheets, 
improper fit or tightness of threaded staybolt in tapped 
holes of wrapper and fire sheets, water treatment, and 
fractures in washing of boilers. 

All these. subjects need very careful consideration, 
and a request should be made to railroad boiler men 
for a detailed report on their efforts and the methods 
used in attempts to eliminate leaky staybolts. 

* It is recommended that all taps should be checked with 

a tap gauge and classed into three sizes; undersize, basic 
‘and oversize. After a tap has been used for 1,000 to 
1,500 holes it should be returned to the tool rodm to 
be gauged for wear and reclassified. 

Threading of staybolts should be to a standard basic 
ring gauge which is a sure method by which the shop 
inspector can contro! the fit of the bolts being applied to 
the boilers. It is recommended that the master boiler- 
makers adopt a standard form of thread (this is ap- 
parently necessary for there are three forms of threads 
now in general use in boiler work). 
a tolerance for pitch diameter and lead pitch. Bolts 
should have a thread tolerance for pitch diameter and 
lead pitch. By developing and adopting a standard for 
tap size and threading size it will give the industry a table 
that has long been felt necessary. A standard has been 
developed by the American Standards Association, ap- 
proved April, 1935, which covers the threading of 12 
U. S. P. thread series sizes with two classes of fit—classes 
2 and 3. This standard does not cover the tolerance for 
_taps. The Master Boiler Makers should get in touch 
with the tap industry and develop tables for the two 


Taps should have - 


Causes of failure in staybolts and firebox sheets 
require much study — Design, materials, 
threading practice and application 
methods are all important 


classes of taps now in general use, namely, commercial 
ground and machine cut. 

There is also a question in the industry with regard 
to the speed at which taps should revolve, 75 per cent of 
the railroads use air motors with a speed of approximately 
250 r.p.m., 25 per cent use an air motor speed of 140 
r.p.m. Speeds used in cutting staybolt threads vary 
between 70 r.p.m. and 120.r.p.m. The Master Boiler 
Makers should recommend operating speeds for various 
tap diameters and also a speed for the threading of stay- 
bolts and the speed at which staybolts should be applied. 

Failures of firebox sheets in modern boilers are requir- 
ing early renewals because of oil in boilers, scale on 
sheets, and, certain water conditions. This subject is 
causing concern because patching is being required in 
a period as short as four months, and in many cases half 
side sheets have been required in a six-month period. 

Shop supervision in the application of staybolts is of 
extreme importance and plays a major role in extending 
the life of staybolts and in the elimination of leaky bolts 
and cracked side sheets. This is evidenced by.one rail- 
road’s experience with three locomotives of the same 
class working in the same operating district. The boiler 
of one locomotive was staybolted with bolts threaded by 
the manufacturer with controlled pitch and lead toler- 
ances. New taps were used and all work was done 
under the close supervision of boiler inspectors.* The 
boiler was in excellent condition after 125,000 miles of 
service. The same taps were used.on the other two 
boilers and staybolts were’ recut as needed in the shop. 
Only regular shop supervision was employed on these 
boilers. One started to leak at 12,000 miles and re- 
quired a side-sheet renewal at 26,249 miles; the other 
commenced leaking at 10,000 miles and side-sheet life 
was 20,284 miles. 
~ The Committee members were Sigurd E. Christopher- 
son (chairman), supervisor boiler inspection and main- 
tenance, N. Y. N. H. & H.; Frank Yochem (vice-chair- 
man), chief boiler inspector, M. P.; Ivan A. Johnson, 
boiler foreman, C. G. W.; Guy Cravens, foreman boiler 
maker, T. & P.; R. W. Burt, Jos. T. Ryerson & Son, 
Inc.; F..P. Huston, International Nickel Co.; W. C. 
Masters, Flannery Bolt Co.; and D. R. Carse, Climax- 
Molybdenum Co. 

[Individual reports were submitted with the committee 
report by members Yochem, Huston, Masters and Carse. 
The papers by Mr. Huston and Mr. Carse will appear in 
a later issue, the remarks of the other members are cov- 
ered essentially in the committee report——Eprror. | 
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URING the last year, the president of the Car Depart- 
ent Officers’ Association, Lieutenant-Colonel Frank 
. Cheshire, has continued in military service and the 


uted by Acting-President A. J. Krueger, general super- 
ntendent, car department, New York, Chicago & St. 
ouis. Mr. Krueger has also served as chairman of the 
eneral Committee. 

Other officers who will continue service in their respec- 
tive capacities until the next annual meeting of the asso- 
ciation include: vice-president, G. R. Andersen, assistant 
superintendent car department, C. & N. W.; vice-presi- 
dent, D. J. Sheehan, superintendent of motive power, 
C. & E. I.; vice-president, I. M. Peters, secretary and 
superintendent, Crystal Car Lines; vice-president, P. J. 
Hogan, supervisor of car inspection and maintenance, 





G. R. Andersen 
Vice-President 


D. J. Sheehan, 
Vice-President 
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uties of the president’s office have been faithfully exe- — 





1. M. Peters, a 
Vice-President 


Reports of C. D.O. A. Committees 





A. J. Krueger, 
Acting President 


N. Y., N. H. & H.; secretary-treasurer, F. H. Stremmel, 
assistant to secretary, A.A.R. Mechanical Division, 
Chicago. 

The reports of seven standing and special committees 
of the association, prepared this year, cover the follow- 
ing subjects: Freight-Car Maintenance, General Repairs 
to Freight Cars, Interchange and Billing for Car Repairs, 
A.A.R. Loading Rules, Passenger-Car Painting, Weld- 
ing in Freight Car Maintenance, and Derrick and Tool 
Train Equipment. Abstracts of most of these reports 
appear in this issue. The others will be printed in later 
issues. The complete reports, accompanied by a number 
of special messages from officers of the association and 
individual railroads, will be made available in the 1944 
Year Book of the Car Department Officers’ Association 
which is expected to be off the press early in 1945, 


P. J. Hogan F.-H. Stremmel : 


Vice-President ' $ecc-Teuss. 


The car department which em- 
ploys welding in connection with 
freight-car maintenance is real- 
izing time and dollar savings in 
proportion to the extent to which 
this facility is understood and 
utilized. Confirming the pro- 
phecy of K. F. Nystrom, then 
president of the Car Department 
Officers’ Association, in 1938, it 
has come to pass that ours is now 
one of the leading industries in_ 
adapting the electric arc as a 
major repair and fabricating 
tool. The pressing need for so- 
lution of war-time shortages of 
labor and material, together 





H. A. Grothe, 
Chairman 
with technical developments by welding-equipment man- 
ufacturers, have recently sharply accented widespread 
progress in this field. 


Repairs to Freight-Car Parts 


Repairs to parts of the freight car are a shop proce- 
dure that demands and is entitled to space, facilities, and 
personnel on an equivalent basis with any other shop 
operation. The major items handled are brakeheads, 
center plates, follower blocks, door fixtures, spring planks, 
truck sides, bolsters, coupler yokes, couplers, and cou- 
pler parts. 

Best results are obtained where each operation has 
been thoroughly studied and organized, which involves 
the following considerations: 

(a) Positioning Jigs—Down-hand welding is the best 
procedure and the most economical. Revolving jigs are 
most favored when the welding plane changes during 
the process. 

(b) Cranes and Lifting Devices—Most of the items 
to repair are heavy, and handling costs may overwhelm 
benefits if not properly recognized and met. For in- 
stance, the average daily output of repaired coupler 
knuckles in one shop involves the lifting of nine tons. 

(c) Engineering—A method should be set up by ap- 
proved standards and experience to cover the average 
repair to each item to restore it to equivalent original sec- 
tion. The most suitable type of welding rods and the 
proper amounts should be specified. Materials to be 
added should be of proper specification. Preparation of 
the part or piece to receive the weld is of the utmost im- 
portance and should be definitely specified, as should also 
the inspection, gauging, and annealing, or normalizing. 


Repairs Made at the Car 


Repairs at the car by welding should comprehend 
two goals: first, repair of the defective part, and, second, 
on owner’s car, preventive welding as the opportunity 
affords. , 

In the first instance, welding and patching of fractured, 
broken and worn parts are guided by A.A.R. Rules 22, 
23, and 63. Savings of labor and material are accom- 
plished in removal and replacement of related parts, and 
the time the car is out of service is reduced. A steel side 
or end sheet with a hole in it was formerly repairable 
only by renewal of the entire riveted section. Welding 
permits of closing the hole, with a patch or insert in- 
stalled in place, and, when properly done, amounts to 
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Welding in Freight-Car Repairs 


and failing before the car again is due for annual repair 
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complete restoration and at an important saving in sery 
ice time of the car as well as a saving in labor anf 
material. 

In the second instance, the opportunity is present t 
anticipate and offset the possibility of rivets loosenin 
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Therefore, on the owner’s car, some welding is introducef 
at side bearings, center plates, brake-beam safety sup 
ports, bolster chaffing irons, draft lugs, and at othe 
riveted junctures -where such failures may be charac 
teristic. : 


Importance of Trained Operators - 


The training of operators is an important activity ani 
begins with student instruction and continues indefinitely 
as assignments change. The best guarantee of the qualityh ows 
of a weld is in the perfection in training. Railroads musi 
assume this obligation in apprenticeships or otherwis 
through force of circumstances. To teach this art, th 
course of training must be well planned and executed 
Lectures on fundamentals will be interspersed with prac 
tical performance closely supervised for six to eight weeks 
during’ the preliminary steps. One to two years’ time wi 
be required to attain the necessary skill to make the welds 
mainly used. 

In this instance, with metallurgical considerations s 
closely involved, the desirability of close association witl 
the railroad’s test department is important. The attaine( 
skill will finally be rated by the welder’s qualificatior 
test per Sec. F—Welding Manual of Standard and Rec 
ommended Practice of the Electrical Section, Mechanic: 
Division, A.A.R. This test should also be passed satis 
factorily by experienced welders at the time of employ 













ment. Qualified welders should occasionally take the tes -esber 
for the salutary effect of keeping in practice, as many 48 ht 
assignments do not provide the opportunity for exercis? 0 
of all phases. an 
ea 
what i 
- Organization apd Equipment for Welding | ™*¢'P 
The welding establishment on the railroad consists of 
personnel and facilities to suit the project. Requirements 
common to all may be mentioned. Th 
The first in importance are the services of a compe: be , 
tent welding supervisor. When necessary, this position is Dos 
to be supplemented by welding inspectors or instructors Seutes 
reporting to him. Technique is so large a part of such: 
cessful welding that the average car foreman cannot at§  p,, 
tain desired results without this concentrated direction. J 9; 
The welding machine should have ample capacity § 4; _.:. 
permit following the trend toward larger electrodes billed 
higher heats, thereby reducing costs. A 300-amp. ma Th 
chine, for instance, has a wide range of selectivity, from BS ch 
60 to 400 amp., and handles electrodes from 4g in. 10 Pr, 
546 in. Whether it is to be power-line fed, or engin 5. » 
driven, stationary, portable, or self-propelled must be d¢§ +1, 
termined as dictated by local conditions. all 
A pyrometer-controlled furnace for heat-treatment 1B .., 1 
welded parts must be provided and located so that parts Re 





removed may have opportunity to cool, free from drafts, 
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A booklet of welding instructions is essential and 
should be issued to all mechanical foremen and welders. 

Due consideration of shop and repair-track arrange- 
ment and operation must be given to establish proper 
availability for welding under conditions previously 
mentioned. 


What of the Future? 


A forecast of the future of welding in connection with 
freight-car maintenance can be based upon the present 
tangible rewards established and the ability to offer in- 
creased service as the needs unfold to those responsible 
for the upkeep of equipment. 

Already there exists the opportunity and challenge to 
share’ in savings in repairs to car parts. Figures are 
available that are truly substantial. These savings in re 


C. & E. I.; R. H. Ratliff, welding service engineer, 


pairs to.parts stand to be augmented greatly and per- 
haps exceeded by repairs made at the car. 

In the meantime we are aware that we have already 
ushered in the all-welded freight car. In a similar tran- 
sition period 30 years ago when the bolted car frame was 
succeeded by the riveted car frame, many were placed 
on short notice in acquiring tools and trained personnel 
with which to make the repairs. Those who are taking 
advantage of today’s opportunity to embrace welding at 
today’s profits, will also be ready properly to repair the 
all-welded car tomorrow with confidence and facility. 

The report was signed by R. A. Grothe, chairman, 
shop superintendent, C. M. St. P. & P.; H. A. Patterson, 
supervisor welding, A. T. & S. F.; W. E. Corr, master 
car builder, S. A. L.; E. Murray, welding const Tig 

in- 
coln Electric Railway Sales Company and J. W. Kenefic, 
Air Reduction Sales Company. 


Interchange and Billing for Car Repairs 


Proposed Form: Any leaky tank 
car, regardless of commodity 
carried, shall have stenciled on 
both sides, in letters three inches 
in size adjacent to the car num- 
ber, the words “Leaky tank. Do 
not load until repaired,” and at 
the location of the leak the sym- 
bol X, and the owner shall be 
immediately advised by wire. If 
car is empty such wire advice 
shall include point where car 
is held. If loaded car is per- 
mitted to proceed to destination, 
such wire advice shall include 
destination point and the Agent 
at destination point shall also be 
instructed to hold car for disposition after it has been 


E. G. Bishop, 
Chairman 


‘B unloaded. Owner shall furnish disposition by wire within 


48 hr. Stenciling must not be removed until the tank is 
repaired. No charge shall be made for this stenciling. 

Reason: The modifications suggested are to clarify 
what is believed to be the intent, as some points are now 
interpreting the instructions to apply only to empty cars. 


Rule 4 


The committee recommends that Sec. (f), Par. (5), 
be changed as follows: 

Proposed Form: Metal top chord angles or their sub- 
titutes: Holes exceeding 24% in. measured in any direc- 
tion. 

Reason: Holes this size are needed to accommodate 
2-in. bands specified by the loading rules. Also to 
eliminate issuance of defect cards, many of which are not 
billed on. 

The committee recommends that Sec. (g), Par. (3), 
be changed as follows: Ge. 

Proposed Form: Defect cards shall not be required 
for the following damage when not directly associated 
with other delivering line defects: (a) Push pole pockets 
—all cars. (b) Side door fixtures attached to door or 
car body—house cars. 

Reason: Revision of this rule is desirable to provide 
that the car owner be responsible for damage to side 
door fixtures when not directly associated with other 
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Changes proposed this year confined to those con- 
sidered absolutely necessary for efficient 
handling under present conditions 


delivering line damage, as these items can be, and often 
are, damaged in fair usage. The need for this change 
to eliminate unjustified defect carding against deliver- 
ing line has been brought to the attention of this com- 
mittee many times during the past few years, and 
similar recommendations were made several times. The 
urgent necessity for action on this recommendation is 
again stressed. 


Rule 9 


The committee recommends that the following changes 
be made under “A. A. R. Couplers, or parts thereof. 
R and R.” 

Proposed Form: New or secondhand and type. Size 
of shank. Depth of knuckle face (9 in. or 11 in.). (Where 
12% in. head coupler, or A. A. R. Type D, Type E or 
alternate standard swivel type coupler is removed or ap- 
plied it must be so stated.) If coupler having Type D 
head designed swivel or radial butt is removed or ap- 
plied, it must be so stated. Riveted or swivel yoke or 
key attachment. If couplers or parts are made of high 
tensile steel (marked HT), it must be stated. 

The committee recommends that new item be added 
to Rule 9 following Item “A. A. R. Couplers, R. and 
R.”, namely “Coupler Knuckle, R. & R.” 

Proposed Form: New or second hand and type. Depth 
of knuckle face (9 in. or 11 in.). Note—When knuckle 
is renewed separately, type of coupler repaired must also 
be shown. When second hand knuckle is removed with 
coupler, type and face depth of knuckle removed must also 
be shown. 

The committee recommends that new item be added 
to Rule 9, following new item “Coupler knuckle R. and 
R.”, namely “Other Coupler Parts,” 

Proposed Form: New or second hand and type. 

Reason: To eliminate unnecessary- wording on repair 
cards, the present requirements necessitating the writing 
of much detail for knuckles and other coupler parts that 
is of no use whatsoever. Also eliminates from item 
“A. A. R. Couplers R. and R.” requirement “Top or 
bottom operated,” it being our opinion this is not neces- 
sary information, and transfers note following “A. A. R. 
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Couplers R. and R.” from that item to new item “Coupler 
Knuckle R. and R.” for better reference. 


Rule 17 


The committee recommends that a new sentence be 
added to Sec. (0). ' 

Proposed Form: In the substitution of cast steel side 
frames, the U-section frame must be replaced in kind. 
U-section frames may be substituted for T- or L-section, 
or T- or L-sections may be’ substituted for each other, 
providing capacity and truck wheel base correspond and 
truck is made safe and serviceable. The substitution of 
integral for non-integral types, and vice versa, is also 
permissible. The above substitutions will be considered 
as correct repairs, charges and credits to be basis of 
material applied and removed. Where two truck side 
frames of the same type are applied and only one of the 
two truck sides is defective, it being necessary to apply 
in. pairs to make truck safe and serviceable, charge for 
labor and material for the two truck sides applied and 
allow scrap credit for defective truck side and second 
hand credit for serviceable truck side. 

Reason: To clarify as to proper charges and credits in 
instances where to facilitate repairs the repairing line 
must apply two truck side frames to the same truck when 
only one is defective. 


Rule 95 


The committee recommends that the following new 
paragraph be added. 

Proposed Form: In the case of first application of new 
or secondhand approved type friction draft gear which 
is a proper substitute for missing non-approved or 
obsolete type, or the first application of secondhand non- 
approved type friction draft gear, which is a proper 


substitute for obsolete type, the car owner may be charged - 


- for difference in value. Credit for the missing non- 
approved type friction draft gear will be on the basis 
of secondhand value. Credit for the missing obsolete 
gear will be on the basis of price for such gear in Rule 
101. If car bears no previous marking for type of draft 
gear the betterment charge will depend on draft gear 
found on other end, unless the car owner furnishes au- 
thentic record showing previous application of approved 
or non-approved type friction draft gear to the end 
against which such betterment charge is made. 

Reason: While there are possibly more complications 
involved in the application of more modern types of draft 
gears than is the case with couplers, we believe that 
repairing lines should be encouraged to apply more up- 
to-date draft gears in such cases, and bring this Rule in 
line with Rule 3, Section (d), Paragraph (2) and Rule 
17, Sections (i), paragraphs (1) and (3), when pocket 
limits permit. 

‘ Rule 96 


The committee recommends that Interpretations fol- 
lowing Rule 96 be eliminated. 

Reason: The present standard bill form does not in- 
clude a column so headed. 


Rule 98 


_.. The committee recommends that Sec. (c) Par. (5) be 
changed as follows: 

Proposed Form: Serviceable experimental cored-hub 
wheels marked “A. A. R. X.” when removed from serv- 
ice on account of defect in axle or mate wheel, shall be 
credited as scrap except when removed on account of 
Rule 32 or Rule 84 condition in which event second- 


hand credit must be allowed for such undamaged wheel 
or wheels. ai 
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Reason: Car owners invariably do not desire to have 
these wheels returned and they are scrapped. This would 
eliminate unnecessary correspondence. 


Rule 107 


The committee recommends that Item 82. of this rule 
be eliminated as it is now obsolete. 


Passenger Car Rule 7 


The committee recommends elimination of Fig. 5, 
“Journal Length Gauge of the Passenger Car Code.” 

Reason: One figure should be sufficient, since they are 
both the same as shown in Fig. 6A of the freight code. 

The committee recommends revision of Sec. (e), Par. 
(2), Rule 7. 

Proposed Form: Journal length gauge as per Fig 
6A of the Freight Car Code, or approved equivalent, shall 
be used for obtaining correct dimensions for length of 
journals. See Par. 208 of the Wheel and Axle Manual. 

Reason: To coincide with above recommendation that 
Fig. 5 be eliminated from the Passenger Car Code. 

The committee recommends that paragraphs (1), (2), 
and (3), Section (h) Passenger Car Rule 7, be elimin- 
ated. 

Proposed Form: (h) The same limits specified in 
Freight Car Code Rule 18 for removal and repairs to all 
types of couplers will govern passenger type cars. 

Reason: Present rule now refers several times to Freight 
Car Code Rule 18, and one reference should be sufficient. 

The requirements specified in Passenger Car Rule 7 
above are the same as in the Freight Car Code, except 
Par. (a). It is felt that the Freight Car Code require- 
ments for this defect should equally apply to passenger 
cars. 

It is considered that cars in passenger service are not 
subjected to as severe service requirements as freight 
cars and that the limits specified for freight cars are 
adequate for cars in passenger service. 


Passenger Car Rule 8 





The committee recommended that Sec. (a), Par. (3) 
be amended. 

Proposed Form: Train Collision. Par. (a) (4) shall 
apply in cases of damage due to locomotive, or locomotive 
with draft of cars, coupling to train or to draft of cars. 

Reason: To harmonize with Freight Car Code [(10), 
(c), Rule 32], and for better understanding. 

The committee recommends that the last sentence of 
Sec. (a), Par. 15, P. C. Rule 8 be amended as follows: 

Proposed Form: Center sill, one, or more, except when 
caused by emergency application of air brakes from en- 
gine cab, or due to bursting of air hose, breakage of 
coupler part, yoke or attachment. In such cases staté- 
ment must be furnished showing circumstances under 
which the damage occurred in order to establish re- 
sponsibility of car owner for repairs. Principle of Notes 
following Section (11) of Freight Rule 32 applies. 

Reason: As the notes in question are not numbered 
and as there are other notes in Rule 32 the-above change 
would eliminate the possibility of confusion as to the 
identity of the notes referred to in Passenger Car Rule 8 


Index 


The committee recommends that an additional item 
be added to the Index as follows: Springs, helical truck 
and draft, sizes and weights, Rule 101. 

Reason: To make for more ready reference. - 

The committee directs attention to the following errors 
in the Index. 

Correct Reference: Journal box lid, renewal of. . .. 
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66, 101. Wheels, wrought steel, special allowance when 
car destroyed... .112. 
Reason: Correction in reference. 


General Suggestions 


Complaints have reached the committee that material 
for car repairs requisitioned by foreign companies from 
car owners is not being transported expeditiously. The 
complaints reaching us are principally with reference 
to the repairing line being obligated to assume the per 
diem, under the provision of Rule 8 of the Code of Per 
Diem Rules, beginning with the date on which the owner 
ships the material. Repairing lines do not feel that they 
should be assessed with the per diem expense when 
delays occur under circumstances over which they have 
no control, that is up to the time the material reaches 
a point on their line. 

We recommend that the proper authorities give con- 
sideration to revising Rule 8 of Code of Per Diem Rules, 
providing that the per diem in such instances, shall cease 
from the date the material is ordered from the owner until 
the date on which it is received at a point on the line 
of the railroad requisitioning the material. If and when 
this is done, it is then recommended that there be in- 
cluded in Interchange Rule 122 information as to the 
assessing of per diem expense when material is requisi- 
tioned from the car owner. 

In connection with wrought steel wheel defects, we wish 
to direct attention to the condition commonly known as 
“double flange,” a condition wherein the tread is worn, 
beginning just outside of the throat of-the flange and ex- 
tending to the outer edge of the tread, little if any wear oc- 
curring in the throat of the flange or in: the flange, that 
portion of the tread close to the throat of the flange being 
of a greater circumference. 

It is generally admitted that such wheels continued 
in service under passenger carrying cars are responsible 
for rough riding, and that car owners, without hesitation 
remove such wheels from their equipment. Certain 
owners, however, object to bills of foreign companies 
who, having occasion to operate such owner’s equipment, 
remove wheels on this account. 
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Our subject, “General Repairs 
to Passenger Cars” includes the 
scheduling, inspection prior to 
shopping and the advance or- 
dering of material for mainte- 
nance and improvements. At 
the outset, it would not be amiss 
to. mention certain compelling 
facts that have been instrumental 
in railroads deviating from prac- 

. tices and schedules existing in 
the past with respect to the shop- 
ping and repairing of passenger 
equipment. During the depres- 
sion shopping .of passenger 
C. P. Nelson, equipment was deferred to some 
Chairman degree and with the advent of 

the national emergency and the demand for every avail- 
able passenger-carrying car to meet increased traffic re- 
quirements, car departments found themselves confronted 
with the problem of maintaining their equipment in 
proper repair and, with the knowledge that no sizable 
number of cars could be released from service at any one 
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Study made by individual members of this committee 
establishes, in their opinion, that this condition is a con- 
tributing factor to hot boxes due to the lateral thrust 
of the journal fillet of the opposite journal against the 
back of the bearing on that journal. ! 

It is recommended that the Wheel and Axle Com- 
mittee of the Association of American Railroads give 
consideration to establishing limits that will serve as a 
guide for removal of such worn wheels from service. 

Consideration continues, to be given the subject of 
rules revision that will relieve car inspectors from de- 
voting so much of their time to segregation of defects 
as between car owners and handling-line responsibility, 
so that they may devote more time to the inspection of 
car parts to insure safe transportation as well as the 
making of minor running repairs in the transportation 
train yards as has been expressed in reports previously 
submitted by this committee. 

We are not, however, in position at this time to make 
definite recommendations that will be of value in securing 
some relief, for we have not as yet decided whether this 
can best be accomplished by reclassification of certain 
defects or by changes to provide for the inclusion of 
freight car maintenance charges in the per diem rate. 
This will be the subject of further study and it is ex- 
pected will be more fully covered in a future report. 

The report was signed by E. G. Bishop (chairman), 
general foreman car department, I. C.; D. E. Bell (vice- 
chairman), A. A. R. instructor, Can. Nat'l; F. McElroy, 


_ chief clerk to vice-president, Union Tank Car Co.; C. A. 


Erickson, general A. A. R. inspector, C. & N. W.; M. E. 
Fitzgerald, master car builder, C. & E. I.; C. W. Kim- 
ball, assistant supervisor of car inspection, Southern; 
F. J. Larrisey, chief A. A. R. inspector, Erie; J. E. 
Mehan, assistant.to superintendent car department, C. 
M, St. P. & P.; R. W. Hollon, mechanical inspector, 
C. B. & Q.; F. Peronto, assistant to secretary, Me- 
chanical Division, A. A. R., Chicago; C. R. Weigmann, 
chief interchange inspector, E. St. Louis, Ill.; H. C. 
Argast, superintendent, St. Louis Refrigerator Car Com- 
pany; and R. W. Enk, chief clerk, General American 
Transportation Corporation. 


General Repairs to Passenger Cars 


The committee outlines complete shopping proce- 
dure and suggests bearing of probable post- 
war usefulness on repair programs 


time for this purpose, a complete change in the past 
method of shopping equipment became imperative. — 

In the past, car departments made it a practice to shop 
and general repair their passenger equipment on a’ pro- 
gram cycle ranging from 18 to 30 months, dependent on 
the class of cars and the service to which they had been 
subjected. Programs were set up principally on the basis 
of records governing the last shopping date. As a conse- 
quence, coach yard terminal forces at that time were not 
confronted with what might be termed general repair 
maintenance and were only required to perform the reg- 
ular terminal cleaning, servicing, light running repairs 
and wheel changes. That procedure has definitely changed 
and the prevailing emergency finds the terminal forces 
faced with a great burden and ‘responsibility in having 
to accept certain repair maintenance that was formerly 
corrected in the regular shopping of passenger equip- 
ment. Correspondingly, the methods of shopping equip- 
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ment had to be revised. The endeavor to make repairs 
and yet restore cars to service in the shortest possible 
time has of necessity resulted in the preponderance of 
shopped cars being given a light general or intermediate 
repair, and with paramount consideration to safety. 

It is the general practice for car departments to set up 
their annual shopping program requirements. on the basis 
of records at hand and from an actual inspection made 
of the equipment by a competent inspector. This imspec- 
tion covers all principal details such as trucks, under- 
frame, exterior steel sheets, buffers, diaphragms, draft 
gears, vestibules, platforms, roof, exterior paint, interior 
finish, floor, headlining, upholstery and sash, condition 
_ of which is indicated as good, fair or bad. 

This record, coupled to the last shopping date, serves 
to acquaint the superintendent of the car department with 
the true physical condition of each car operated. A report 
of cars selected for shopping for the ensuing year, - to- 
gether with the estimated cost of labor and material, is 
then submitted for approval. Once approved, requisitions 
are then placed for the material required. These ‘pro- 
grams are usually set up so that a working stock of ma- 
terial is available for commencement of work. This of 
course is extremely important at the present time due 
to the delays experienced in obtaining certain materials 
as well as the fact that substitutions have to be made in 
a great many instances, and where this is done a de- 
tailed record is kept for ready reference after the war in 
the event it is desired to restore certain practices and 
materials. 


Three Major Classes of Repairs 


In general, cars selected for shopping are divided into 
three distinct classes, namely: general or heavy repairs, 
light general or intermediate repairs and light or minor 
repairs. Each railroad car department has its own 
thoughts with respect to the man hours or cost to gov- 
ern each class of repair named. The general or heavy 
repair usually averages between 2,500 and 3,000 man- 
hours, the light general or intermediate repair averaging 
from 1,000 to 2,000 hours and the light or minor repair 
averaging 250 hours or less. . 

The passenger traffic department, yard terminal forces 
and shop management should be in close contact in ar- 
ranging for the removal of equipment from service for 
shopping for only when this co-operation exists, is mini- 
mum time lost in the handling of cars to and from the 
shops or in the process of undergoing repairs. 

A well-balanced departmental force is essential so that 
no time is lost as equipment moves through the various 
shops for the progressive repairs made. As each car 
arrives at the shop it is inspected by the schedule and de- 
partmental foremen and tentative plans then drawn up 
-with respect to the repairs contemplated and the schedule 
dates set up for the movement through each shop. 

A weekly report is furnished to all shop foremen indi- 

cating the cars in the shops, date built, class of repair 
they are to receive, dates work started and scheduled out, 
which is strictly adhered to to keep shop work in. balance. 
This report is made up in the following form — 


Repairs: Special Work: 
Progressive Handling of Cars Through the Shops 


The following is an outline of the way in which a pas- 
senger car is progressively handled through the shops :— 
(1). Upon arrival at the shops the car is moved by 


means of a transfer table into a shop where the schedul 
and departmental foremen inspect car in detail to sched 
ule the work contemplated. 

(2) The car is then moved to the stripping position 
where the various parts are removed and forwarded t 
the mill, cabinet, trim, electrical, pipe and tin shops for 
conditioning, etc. The trucks are removed and for 


ere pos: 
duced s¢ 
uipment 
ramount 
gs, shock 


bars, etc. 


eels anc 


warded to the truck shop for general overhauling, trans pjectional 
fer trucks being substituted under cars temporarily. Ifffpassenge 


car requires sandblasting, it is then prepared and moved 
to: the sandblast position at the extreme end of the shop 


prfected f 
g device 


premises, this facility being isolated from all other shopfhise was 
buildings and operations. If car does not require sandfuded a g 


blasting, it is thoroughly blown out with compressed air, 
underneath equipment cleaned and exterior scrubbed. 

(3) The car is then moved to the shop where it re- 
ceives major repairs to the body, roof, draft gears, plat- 
forms and the underneath suspended appliances. 

(4) The car is then moved under the spray booths 
in the paint shop, where the exterior and interior is pre- 
pared and painted complete. 

(5) The car is then moved to the trim shop where the 
various fixtures and trimmings are installed, the over- 
hauled trucks replaced under car, car lettered and sten- 
cilled and such tests as required completed. 

(6) The car is then moved to a position where a final 
daylight inspection is made of every detail by the de- 
partmental foremen and the necessary cleaning touch up 
work performed. 

Foremen sign a form indicating that they have checked 
and passed on the work as performed by their respective 
forces, all of which is again checked jointly by the general 
shop foreman and the shop superintendent. 


Age of Equipment Governs Work To Be Done 


In instituting general repair programs, careful consid- 
eration should be given to the date built and whether or 
not the class of cars is outmoded or on the contrary would 
with some improvements lend themselves to post-war 
operation. The railroads are expecting increased and in 
tensified competition after the war and the most exten 
sive program of research and planning in railroad history 
is now taking place, designed to revolutionize railroad 
travel. A new railroad world will greet the Americami 
traveling public in the days following the war as the re 
sult of planning; combining speed with air conditioned 
comfort together with other surprising innovations, ow 
passenger trains of tomorrow wifill be virtually hotels 
on wheels. 

These dramatic changes in railroad transportaticn will 
be particularly due to new developments in strong metal 
alloys and increased production of lighter metals which 
will be used to the utmost advantage in the new passet- 
ger car construction. This of course applys to new equip- 
ment and it is therefore necessary that management 
should consider setting up a definite program concert- 
ing the shopping of existing equipment, modernizing 
appointments and accommodations or to the extent of 
converting present construction so that it will be-com- 
parable to some degree with the new equipment conten- 
plated. By the same token, the older class of equipmen! 
should be grouped and the repair maintenance reduc 

- to the lowest possible minimum within a margin of safety 
for present emergency operation. 

Certain present conventional cars can be modernized 
to some degree so that they will favorably lend then- 
selves to post-war operation. Of course the streamlined 
effect is essential and therefore consideration should be 
given to roof construction and contours, the welding of 
body sheets and in some instances eliminating top 
and letterboards, redesigning and sealing windows and 
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hedul@here possible the application of retractive steps. With 
sched$iuced schedules and high speed, riding qualities of 

_. guipment and the eliminating of objecti ndise is 
Ositiomjramount. In this connection, roller bearings, side bear- 
ded to gs, shock absorbers, stabilizer rods, center plates, draft 
ps forbars, etc., rank equally in importance with concentric 

forfheels and a smooth and level ballasted roadbed. The 
trans$jectionable noises so frequently transmited throughout 
ily. Iffpassenger car are gradually being eliminated by devices 
movedfrfected for the cushioning of draft gears, coupler center- 
e shops devices, buffer stems and other truck parts where 
r shopfhise was created by friction. [The committee here .in- 
| sand-fuded a general discussion of the desirability of.balancing 
ed airhssenger car wheels used in high-speed service; also a 
bed. Batement covering modern seating requirements.— 
it re DITOR] 
3, plat- 

Terminal Cleaning 
booths : : ; 
is pre. The cleaning of passenger equipment is another impor- 
nt item that must be given careful consideration. Few 
ore thepssengers understood or appreciated the labor involved ; 
- over-Bey do recognize good housekeeping. Clean and well- 
1 sten-paintained cars create good public relations. 
Today,. with labor shortages, shorter layovers, longer 
a finalferiods between shopping and capacity traffic on almost 
he de-frery schedule, a difficult task confronts maintenance 
ich uprces, but not an impossible one as many railroads are 
emonstrating daily. Looking to the future, the problem 
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When streamlined trains ar- 
rive at the shops for annual re- 
pairs, the locomotive, particu- 
larly in the case of Diesel power, 
is immediately removed from the 
train and taken to the shop for 
necessary repairs to engines, 
motors and trucks. 

While this work is going 
on, the exterior is thoroughly 


sn will 
- metal 
which 
yaSSCH- 
equip- 
yement 
mncern- 
rnizing Snel ; : ; ‘ 
ent A oP eted on engines, the underframe is sprayed with 
cil rescribed paint and the trucks applied, these having been 
vel! prayed immediately after being assembled. 
ipment Thé locomotive is now moved to the paint shop where 
educed#e interior and exterior are washed down with turpen- 
' safety gue to remove all grease and finger marks left by the 
orkmen in performing theirwork. All windows are 
srnizedgesk-coated, all chrome parts are covered with paper 
them-@ud-masking tape. 
mlinedj§ The locomotive is now ready for the interior and ex- 
uild beg*tior paint. While the work was progressing on the loco- 
ling olfMotive, the cars were being moved to the truck shop, 
p sasiifhere they are placed on dummy trucks and shunted to 
ys and§@" outside track. Here, with compressed air and scrapers, 


The underframe is scraped of 
grease and washed down with 
turpentine. The exterior is 
scraped and sanded to remove 
all: loose paint, spot primed, 


L. A. Hartz, 
knife glazed and sanded with 


Chairman 
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washed with a soap solution. - 


sanding blocks. When all work 


materials introduced for use after the war is over. Paints, 


‘fabrics, tiles, metals and other materials too numerous 


to mention will have to be maintained in an exacting 
manner. 

Cleaning operations will be revolutionized in many re- 
spects and maintenance forces, particularly the super- 
visors, will have to be experts in every sense of the word 
to meet the keen competition expected in keeping railroad 
transportation in the foreground. Careful study is being 
made of the use of wax for interior and exterior finishes 
as well as floors. Detergents, acid and alkali, are being 
tested for effectiveness in the removal of exterior: dirt. 
The same is true of soaps, solvents and detergefits for 
interior-cleaning purposes in the removal of spots and 
stains such as acid, blood, candy, grease, oil, paint, tar, 
gum, rust and ink. 

The report was signed by C. P. Nelson (chairman), 
general passenger car foreman, C. & N. W.; K. H. Car- 
penter (vice-chairman), superintendent car department, 
D. & L. W.; F. A. Shoulty, assistant superintendent car 
department, C. M. St. P. & P.; T. F. Lahiff, coach yard 
foreman, C. B. & Q.; F. H. Becherer, superintendent 
car department, B. & O.; W. E. Scragg, division gen- 
eral foreman car department, B. & M.; E. J. Ellis, gen- 
eral mechanical inspector, I. C.; C. W. Graham, assistant 
superintendent car department, Wabash; E. L. Good- 
win, senior assistant mechanical superintendent, Pullman 
Company; A. W. Clarke, assistant general mechanical 
engineer, American Car and Foundry Company; and 
E. J. W. Ragsdale, Edward G. Budd Mfg. Co. 


Passenger-Car Painting 


Procedure for restoring exterior and interior sur- 
faces during annual repairs 


all sand, ballast, grease and caked mud are removed from 
the underframe and skirts. They are now placed on a 
wash track, usually located at the lower end of paint shop. 
Here the interior and exterior are thoroughly washed 
with soap solutions. After the exterior has been washed, 
turpentine and fine steel wool are used to remove all car- 
bon and stubborn black grease which the soap cannot 
remove without injury to the paint surface beneath it. 

While repair work to the cars is being performed, all 
scratches, bruises and loose paint on the interior and ex- 
terior are being scraped and sanded, all bare metal is 
spot primed, scratches and bruises are knife glazed to 
bring them up to a level with the rest of the finished sur- 
face. After glazing has had sufficient time to dry, the 
éntire surface is block sanded to form a good adhesive 
surface for the new paint. Windows are mask-coated and — 
all chrome parts not removed are masked. 

As repairs to the cars are completed and to eliminate 
the danger of black overspray settling on the light sides 
and roof, the underframes are sprayed first, roof and 
sides are now washed with turpentine to remove all hand ~ 
marks and grease left by workmen in performing the 
many tasks to bring their work to completion. 

The cars are ready for their designated color coats. 
All narrow stripes are masked off and sprayed on. When 
these are dry, they are masked over with masking tape 
and paper. 

The body color is now sprayed on and when sufficient 
drying time has been allowed, strips of heavy paper, 
about 20-in. wide and the length of the car are taped 
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above the eave mouldings and allowed to hang loosely 
over the sides to avoid over spraying from roof coming 
in contact with body color. This same operation: is -per- 
formed above skirt sheets which are the same color.'as 
the body, the bottom of the paper being taped to the 
bottom edge of body sheets and top of paper allowed to 
roll away from the body of car forming a barrier for the 
over spray. While this work is being performed on the 
exterior, the interior is being handled in much the same 
manner as conventional coaches, all cars being sprayed 
in their designated color schemes. When painting is com- 
pleted all masking is removed, windows cleaned and let- 
tering applied by hand. 

The cars are now ready to move to the truck shop 
where, after necessary repairs, the trucks have been 
painted. After the application of trucks, cars are moved 
to the shipping track, and set in the train. 

- On the latest type streamline trains, the designers have 
changed the. application of exterior colors to a sun-burst 
design, applying a large amount of striping color to the 
front end of the locomotive, allowing this color to trail 
along in stripes below and above the windows the length 
of the train, and painting the roofs, bodies and skirts in 
body colors, creating a very dashing effect. 


Conventional Car Equipment 


As cars are brought into the shops for repairs, a thor- 
ough inspection should be made of the roofs; when blis- 
ters and checks are found in the roof paint some of these 
should be pried open. and if rust or corrosion is found 
beneath the roof paint, the roof should be sandblasted: 
Immediately after sandblasting one coat of rust proofing 
compound should be sprayed on. About eight hours later 
a coat of prescribed paint is applied to keep rust-proofing 
compound from drying out. After repairs have been made 
to the car, a final coat of roof paint is applied. 

In cases where light repairs are made to equipment 
and spots with rust or corrosion are found on the roofs, 
great care should be taken to remove all rust and‘cor- 
rosion with wire brush and sandpaper. Over these 
cleaned-off spots, rust-proofing compound should be ap- 


Report on Leading Rules 


The committee has given con- 
sideration to all suggestions re- 
ceived during the year, and those 
which were concurred in are in- 
cluded in the following recom- 
mendations for changes in the 
existing rules. 


General Rules 


Revise the index to the gen- 
eral rules and locate on page 
preceding the preface. 

Reason: It is thought the 
comments in the preface are 
often overlooked and should, 
therefore, be located so as to be 
more discernible. 

Relocate the index to figures (pages 4, 5, 6, 7 and 8 
at back of book). 

Reason: For easier reference. 





E. N. Myers, 
Chairman 


Rule 4—It is suggested that special provisions be_ 


made for cars of 65 ft. length and over. 
- Reason: Many are of the opinion that concentrations 
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plied. Eight hours later the roof is ready for painting Rule 12 

In many cases, paint has been applied to these spogf hardwo 
without the removal of the rust, thereby sealing the rugjrom deca 
into ‘the roof sheets, and in a short time, it is necessagesired, st 
to patch or remove these sheets. ngth mu 

This type of light repairs should be discouraged, as tigyise SPEC! 
sandblasting of a roof in this condition will add years @s height. 
its usefulness. The underframes of passenger and bagger of su 
gage cars should be sandblasted at least once in eight @eight, su 
ten years to remove all rust, scale and paint accumulat@oor unde 
in time. This also gives the passenger shop supervisiqgea™ ng  P 
an opportunity to note the condition of all center siljgide, with 
needle beams and cross members which have been egtherwise 
posed to the elements and beating of ballast picked up jet and e 
the speed at which this equipment travels. he use 0! 

One coat of rust-proofing compound is sprayed ovgprevent d 
the sandblasted underframe; over this, about eight houg Keason 
later, a coat of prescribed paint is sprayed. Rule 1 

A pit-for the spraying of the underframes of ca pieces —NV 
should be part of the paint shop equipment. The cost @gure anc 
a pit of this type is small compared to the benefits dqpubstitut 
rived by making the work more accessible and pleasangtrength. 

In these trying times, many accomplishments of equi idth of | 
ment painting forces have been overlooked, which olsters 1: 
hardly fair to those who have tried and tried hariters. Tc 
Words of commendation are also due the many paiggiey May 
manufacturers for the herculean effort made by them ipolster to 
furnishing the many materials that restrictions made ag Keason 
most impossible to manufacture. Rule 1. 

The report was signed by L. A. Hartz, forema yashers \ 
painter, chairman, I. C.; R. Middleton, vice-chairmages nut lo 
foreman painter, N. Y. C. & St. L.; H. Stahnke, ‘gene Reasor 
painter foreman, N. Y. C.; W. F. Sghwenk, foremapome cas 
painter, M. P.; D. J. Watson, foreman: painter, G. N. Show | 
N. J. Early, general passenger car foreman, M. Py gage W 
C. E. Berquist, foreman painter, C. & N. W.; W. Rule 1 
Boltze, painter foreman, Pullman-Standard Car Manufagiig point 
turing Company; D. Richmond, painter foreman, Pu Reasor 
man Company, Chicago; J. Thomasur, painter forema Revise 
C. R. I. & P.; E. Driscoll, foreman painter, C. M. St. F Reaso' 
& P.; H. E: Kneedler, foreman painter, C. & E. I., ang Rule ] 


Harry Long, foreman painter, C. B. & Q. rer 


erial of 
erably 1 
Reaso 
Table 
car over 

Suggested changes in rules are for clarification offurther | 



























intent, clearer definitions of terms, and “Tabl 
the removal of inconsistencies cag 
| ang 


of loads, as permitted within this rule, are causing pefjoaq jim 
manent deflections in this class of cars. Reasc 

Rule 9—Revise to read: “Clamping pieces, brace’ Table 
blocks, cleats, wedges, etc—Such items must be of hard#distribu 
wood when specified under the figure, straight graine@car. (S 
and free from decay and strength-impairing knots.” “Tab 

Reason: To clarify, and for better grouping. permiss 

Rule 9.—Add new last paragraph to Rule 9 defining overhar 
hardwood. Reas 

Reason: There is some misunderstanding regarding 
what is classed as hardwood. A list of all hardwood 
should clarify this. 

Rule 10.—Revise third paragraph, Sec. (d) to read§ All j 
“The above items must be located about 2 in. above tofwordin; 
of load, unless otherwise specified, and wires must b@ Reas 
twisted taut.” lated, a 

Reason: Some of the individual figures require thes helpful 





items to be located as close to load as possible. Fig. 
i Rail 
Railway Mespenlenh Seal eke 












painting Rule 12.—Kevise to read: “Bearing Pieces—Must be 
2se spot hardwood when specified under the figure and free 
the rygrom decay and strength-impairing knots, Substitute, if 
lecessagesired, suitable metal sections of equal strength. The 
mgth must not be less than width of car, unless other- 
d, as typise specified. The width of base must not be less than 
years Ms height. 1f over 5 in. high, they may be built up of lum- 
und bageer Of suitable strength. When necessary to- increase 
eight @eight, suitable hardwood blocks may be secured to car 
imulat@oor underneath, and at right angles to 12-in. by 12-in. 
yervisiqearing pieces, or over, projecting 18 in. beyond each 
ter silmide, with one at each end and one at center. Unless 
een egptherwise specified, they miust not be placed between bol- 
ed up iter and end of car. Bearing pieces under loads requiring 
he use of more than one car must be secured so as to 

red ovaprevent displacement.” é 
ht hou™l Reason: For better understanding. 
Rule 13.—Revise first paragraph to read: “Sliding 
of cagpieces—Must be of hardwood when specified under the 
: cost @gure and free from.decay and strength-impairing knots. 
fits d@pubstitute, if desired, suitable metal sections of equal 
sleasantrength. Length must be equal to width of car and 
f equigwidth of base not less than its height. Placing them over 
hich olsters is preferred but they may be placed between bol- 
d hargters. To provide specified clearance of flexible material. 
y paimhey may be located not more than 18 in. from center of 
them jpolster toward end of car.” 
ade a Reason: For better understanding. 
Rule 15.—Add note to Sec. (c) to read: “Note—Lock 
‘oremagwashers will not be considered, within the meaning herein, 
airmams nut locks.” 
generg Reason: These items have proven unsatisfactory in 
‘oremapome cases as a locking device. 

G. N§_ Show gage numbers of common wire, and include No- 
M. Pp gage wire in the table. - 

W. § Rule 16—Add a drawing to Sec. (b) to show measur- 
anufa@ing points for overhanging ends. 










1, Pulg Reason: For better understanding. 

prema Revise wording of Sec. (f) to clarify the intent. 

St. Reason: It conflicts with Sec. (a). 

I., an Rule 18—Place the drawing on page 26 with this rule. 


Reason: For better grouping. 

Add a new Sec. (d) to read: “When load contains-ma- 
erial of various lengths the longest material should pre- 
erably be placed in lower portion of load:” 

Reason: For better loading. 

Table No. 1.—Revise heading to read: “Load on one 
ar overhanging one end of car. (See Rules 8 and 16 for 

ion o®further details. ) 

d “Table below shows permissible length of overhang, 
permissible width of overhang for various lengths of over- 
hang (flat car as idler) and the percentage of stenciled 
1 Peload limit of car which must not be exceeded.” 

Reason: To clarify the intent. 

brace’ Table No. 2.—Revise heading to read: “Uniformly 
t hardfdistributed load on one car overhanging both ends of 
raine@car. (See Rules 8 and 16 for further details. ) : 

i “Table below shows permissible length of. overhang, 
permissible width of overhang for various lengths of 
fining oVerhang (flat car as idler) which must not be exceeded.” 
| Reason: To clarify the intent. 









arding 
ge Figures 
read§ All figures requiring the use of side stakes: Add the 


ve towording, “See Rule 10.” 
ust D§ Reason: The requirements of Rule 10 are often vio- 
lated, and it is thought reference to the rule should prove 

thes helpful in overcoming this. ' 


Fig. 2.—Revise Item C to read: “Flat Cars—12 in. 
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- tion Association; H. H. | 






minimum clearance between load and end of car, ex- 
tending from the center line of brake wheel to nearest 
side of car and 6 ft. above car floor.” 

Add a new sentence to second paragraph to read: “The 
loading should, preferably, be started at end of car op- 
posite the brake wheel.” ; 

Reason: To clarify intent.: 

Fig. 7.—Change third paragraph to read: “When nec- 
essary to reduce -width: of load to meet provisions of 
Rule 16, use method as outlined in Fig. 5A.” 

Reason: So as'to conform to Fig. 5A. 

Fig. 10.—Change third paragraph to read: “When 
necessary to reduce width of load to provide proper clear- 
ance, use method as outlined in Fig. 5A.” 

Reason: So,as to conform to Fig. 5A. 

Fig. 22, Sk. 1—The loading of material less than 12 
ft. long in end piles, above car sides, in accordance with 
this sketch is at variance with the provisions of Fig. 6. 
It is suggested that this ‘matter be brought to the atten- 
tion of the A. A..R. Loading Rules Committee to learn 
if this is intended. 

Reason: So as to avoid argument with shippers. 

Fig. 27-D.—Add to Item C: “Locate top wires as 
close to load as possible.” | 

Reason:-So as to conform with other figures for poles. 

Fig. 28.—Add to Item C: “Locate top wires as close 


‘to load as possible.” 


Reason: Soas to conform with other figures for poles. 

Fig. 35.—Add to second paragraph: “except as pro- 
vided for in Rule 5.” 

Reason: It is believed that many shippers are misled 
in the wording of this paragraph, and as a result they 
fail to apply securement to prevent shifting toward the 
car sides. 

Fig. 35-A.—Revise heading to read: “Rails—Flat or 
Gondola Cars.” Revise second paragraph to read: “Rails 
less than 12 ft. long, on flat cars or above sides of gondola 
cars, must have end-and side protection, etc.” Add a 
new paragraph to read: “Material need not be secured 
when loaded below top of sides of gondola cars, with end 
gates raised and fastened, except as provided for in 
Rule 5.” 

Reason: So as to provide a figure for rail loading in 
gondolas. 

Fig. 171.—Change heading to read: “Tractors cross- 
wise with or without pneumatic tires.” 

Reason: To conform with index. Index of figures 
page 8 reads: “Tractors with or without pneumatic tires, 
crosswise—”’ but the figure reads: “Tractors, crosswise, 
with wheels not having pneumatic tires.” 

Some rule or figure should be shown in A. A. R. load- 
ing-rules covering open-top cars showing manner of load- 
ing iron ore, sand, gravel, dolomite, and similar com- 
modities in gondola cars in order that cars will not be 
overloaded. _ 

Reason: To keep shippers from. overloading cars. 

The report was signed by E. N. Myers (chairman), 
chief interchange inspector, Twin City Joint Car Inspec- 
Iden, supervisor, A. A. R. 
interchange and accounting, L. & N.; L. T. Donovan, 
loading inspector, Mechanical Division, A. A. R.; T. E. . 
Hart, chief car inspector, N. Y. C. & St. L.; W. P. El- 


. liott, general car foreman, T. R. R. A. of St. Louis; S. C, 


Montgomery, general car foreman, I: C.; W. A. Emer- 
son, general master car builder, E. J. & E.; F. Cebulla, 
general car foreman, Great Northern ; E. K. Talbott, dis- 
trict supervisor, Chicago Car Interchange Bureau; G. L. 
Foster, joint supervisor, car inspection (all lines), Cleve- 
land, Ohio. 
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Railway Fuel and Traveling 
_ Engineers Association 





E. E. Ramey, 
Vice-President 





W. R. Sugg, ° e eye . 
Vice-President motive operation and utilization 


Wars the same energy that the committees of the Rail- 
way Fuel and Traveling Engineers’ Association have 
displayed in the past few years when their reports were 
prepared in the face of the knowledge that no meeting 
would be held at which they could be presented for dis- 
cussion, they have proceeded with the preparation of 
reports for a 1944 annual meeting which, unfortunately, 
had to be cancelled after the year’s work was well under 
way. In addition to the committee-reports, the program 
includes several individual papers, abstracts of a nuim- 
ber of which appear herewith. Committee reports were 
presented on locomotive firing practice, both coal-and 
oil; examination procedure for firemen; road foreman 
and Diesel-electric locomotives; train handling, both 


passenger and freight; fuel records and statistics; the’ 


gas-turbine locomotive; utilization of motive power, and 
‘the servicing of steam locomotives. 
The Committee on Front Ends, Grates and A’sh Pans 


$12 





L. E. Dix, 
President 


Nine reports and five individual 
papers cover wide range of 
subjects on management of loco- 





Dickson, 
Hoppe, ¢ 
Theo. O! 
Jackson, 
= .& 
-S, ¥.; 








W. C. Shove, 
Vice-President 





Dr. 


coal inc 
District 
to the 
This la 
curtaile 








T. Duff Smith, 
Secretary- Treasurer 


found it impracticable to present-a report as such, but 
sponsored two individual papers, one by Lawford Fry, 
director of research, The Locomotive Institute, dealing 
with the “linked triangle” of locomotive combustion, and 
one by R. A. Parker, supervisor fuel and locomotive 
performance, New York Central, dealing with the causes 
of plugged front-end netting. These papers, as’ well a 
a paper on the Value of the British Swelling Index ™ 
Judging Locomotive Fuel, by Allan O. Geertz, fuel e1- 
gineer, Pennsylvania, and the report on servicing steail 
locomotives by E. G. Sanders, fuel conservation engi 


_neer, A. T. & S.-F.;-will appear in subsequent isstes. 


The officersof the association who continue for tht 
ensuing year are: President, L. E. Dix, Texas & Pacific; 
vice-presidents: E..E. Ramey, B. & O.; W. C. Shove, 
N. Y. N. H. & H.; W. R. Sugg, ‘Mo. Pac.; secretary- 
treasurer, T. Duff Smith. Executive Committee: G. E 
Anderson, Grt. Nor.; G. B. Curtis, R. F. & P.; S. A 
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Dickson, Alton; E. C. Holmquist, C. & N. W.; A. G. 
Hoppe, C. M. St. P. & P.; H. L. Malette, St. L.-S. F.; 
Theo. Olson, C. G. W:; W. D. Quarles, A. C. L.; J. R. 
Jackson, Mo. Pac.; G. M. Boh, Erie; A. A. Raymond, 
N. Y. C. Advisory Committee: E. E. Chapman, A. T. 
& S. F.; J. D. Clark, C. & O.; J. N. Clark, Sou. Pac. ; 
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The problem of solid fuels pro- 
duction and distribution created 
by the enormous war demands, 
so far as it affects the supply 
of coal for locomotive consump- 
tion, centers primarily about the 
scarcity of Southern Appala- 
chian coal. The character of 
this coal, which originates in 
‘southern West Virginia, eastern 
Kentucky, and adjoining regions 
of Virginia and Tennessee, is 
such as to place it in great de- 
mand for byproduct and special- 
purpose use, in other words, for 
war purposes. This fuel, espe- 
cially from what is known to the 
coal industry as District No. 8, but including some from 
District No. 7, Has heretofore been used by the railroads 
to the amount of about twenty million tons annually. 
This large consumption has of necessity been sharply 
curtailed so that special requirements of the war indus- 
tries may be met. = 





Dr. C. J. Potter 


‘Why Alternative Coals? 


The Solid Fuels Administration for War has found 
it necessary to divert 1,680,000 tons more of these 
high-grade Appalachian coals from plants using them 
for generating steam to steel plants using them for war 
materials. The diversion, starting immediately, will total 
about 420,000 tons per month for the next four months. 
Some steel-plant stockpiles are down to a very few days’ 
supply. The average stockpiles of the thirty plants to 
which the coal is being diverted contain only 15 days’ 


‘supply. The purpose of the diversion of the coal is to 


build up these stockpiles to an amount which the Solid 
Fuels Administration considers the minimum level of 
safety at this time: 

Accordingly, coal of byproduct quality is being diverted 
from specified industries,..including railrodds, _ electric 
power utilities, water plants, and others where the coal 
is used for general steam application. ; 

In looking about for consumers whose equipment was 
adaptable to the use of alternative fuels, the eye of the 
Administration fell upon the railroads among others, 
and for two important reasons. First of all, the railroads 
are enormous consumers of coal, using about 23 per cent 
of the whole bituminous coal supply, or about 142,000,000 
tons annually. All domestic consumers combined use 
less bituminous coal than do the railroads. Byproducts 
and beehive ovens and -tlectric power utilities use less, 
all other industrial plants consume less than do the 
railroads. The second consideration is that special coals 
are not essential for the production of steam, and the 
steam locomotive especially is one of the most flexible 
types of combustion equipment. Locomotives. making 
long distance runs have been accustomed for years to 
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The Railroads 


M. A. Daly, Nor. Pac.; J. E. Davenport, American 
Locomotive Company; C. I. Evans, M-K-T; J. M. 
Nicholson, A. T. & S. F.; A. T. Pfeiffer, N. Y. C.; 
F. P. Roesch, Standard Stoker Company ; T. Duff Smith, 
Can. Natl.; W. J. Tapp, D. & R.-G..W.; E. L. Weod-—. 
ward western editor, Railway Mechanical Engineer. 


Can Take It! 


By Dr. C. J. Potter 
Deputy Solid Fuels Administrator for War 


Their determination to make successful use of 
alternative fuels highly commended—Associ- 
ation cited for its emphasis on the 
training of firemen 


burning many kinds of coal from widely separated 
regions of the country. Locomotive fire-boxes and grates 
have been so developed that they will burn a wide variety 
of kinds and sizes of coal. These are the reasons why it 
became necessary for me, as Deputy Solid Fuels Ad- 
ministrator, to restrict the railroads’ use of the scarcer 
coals from Districts 7 and 8, and to insist on a greater 
use of the alternatives. 


The Response of the Railroads 


The response of the railroads has been most gratifying, 
I will not say you experienced little inconvenience. Some 
locomotives slowed down, and others came to a dead 
stop. Engine crews accustomed to the use of high-grade 
coal had to be instructed in the use of alternatives. 
Some railroads found themselves compelled to buy their 
coal off-line. They had to change their stockpiles and 
move their equipment to other locations, adding to their 
operating costs. All this came at a time when there was 
a greatly increased tempo in the national life, accompanied 
by vast troop movements and the running to and fro 
of multitudes about the country. War supplies in enor- 
mous quantities were being thrust out of the land in two 
opposite directions. Necessary cross-hauling was mount- 
ing at a terrific pace. Every available locomotive was 
brought into service. Much re-servicing was required, 
and the training of green crews became necessary. _ 

You charged all this up to the war, and drove ahead, 
making new records in passengers carried and freight 
tonnage hauled. You made good use of the coal supplied 
you. You have accomplished wonders with strip-mined 
coal, and it is the railroads which have kept the strip- 
mines-running.the year around, instead. of as. a-seasonal.. 
industry which they were heretofore. Some burning 
equipment had to use the lower grades of coal, and the 
versatile locomotive responded creditably. You have 
mixed anthacite fines with your bituminous coal, getting 


‘them away from the mines where they were impending 


production. You have made good use of slack coal. 
To use these alternative grades of coal you have had to 
set aside to some extent the primary objective of your 
Association, namely “the proper and economical opera- . 
tion of the locomotive,” and it is this sacrifice which calls 
for the special. comméndation..of..your..Government’s 
Solid Fuels Administration. Railroads in the past have 
used caution to obtain the best grades of coal available 
for their needs, exercising great care in their selection. 
Now in accepting unfamiliar kinds, qualities and sizes 
of coal, economy has yielded first place to availability. 
But you have not sacrificed economy entirely. In spite of 
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the hardships encountered, you have studied arid tested 
alternatives thoroughly, determined to get the best pos- 
sible value out of them. 

I am well aware that alternatives could be burned to 
greater advantage if the same kind could be obtained 
right along. Unfortunately the available supply varies 
from time to time. Your firemen say they no sooner get 
accustomed to one grade of coal than they suddenly find 
themselves confronted with a different kind. They have 
to experiment with and learn to utilize many kinds of 
coal. However locomotive engineers have had for many 
years to make allowances for the differing physical and 
chemical properties of coals available in different regions 
of the country. Hence you are better prepared to meet 
the changes in available supply than are other buyers and 
burners of coal. Your whole past study of the economy 
of fuels has stood you in good stead at this time of radical 
changes, and your experience has been of great service 
to The Solid Fuels Administration in solving some of 
the difficult problems of distribution. 

Some sweeping changes have been made, and others 
‘will be made to suit the changing demands of the war 
production effort. Two of the large eastern railroads 
have used Illinois coal all the way to the Atlantic sea- 
board. Western Kentucky coal is moving northward to 
supply the Canadian railroads. As Alabama coal will 
be short this winter, southern roads will have to depend 
more on coal from Illinois and Western Kentucky. IIli- 
nois coal will also supplant Eastern coal over Great Lakes 
docks for railroads in the north central portion of the 
United States. Western roads that have been using Colo- 
rado and Wyoming coals on the western end of their 


The Read Foreman and Diesel Locomotives 


The education of enginemen 
in the operation of Diesel-elec- 
tric locomotives is the responsi- 
bility and obligation of the oper- 
ating company and its road fore- 
men. This type of motive power 
is a radical departure from that 
with which enginemen are famil- 
iar and these men, many of 
whom have spent years operat- 
ing steam locomotives efficiently 
and safely, must, with the incep- 
tion of Diesel power, learn a new 
operating technique. Further- 
more, they must also be given 
W. D. Quarles, instruction in the road main: 
Chairman tenance of Diesels. This» re- 
quires an elementary knowledge of electricity and elec- 
trical control apparatus, as well as a conception of 
Diesel-engine- principles. . 
This education, or information, must be disseminated 
in a manner that will be of value and will not tend to 
confuse the enginemen. It is generally customary, when 
an ‘operating company adopts Diesel power, for the first 
locomotive or unit received to be sent on an exhibition 
trip over the railroad system. Stops_are arranged at 
- each seniority terminal where engineers and firemen are 
afforded an opportunity to inspect the equipment. 
When the locomotive is placed in service, it is necessary 
for the road foreman to ride the locomotive and to give 
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runs and southern Appalachian coal on the eastern end§guipment 
will now have to carry western coal further east, an@ne them 


load at the eastern end with alternative coals. pperation. 
The peculiar emphasis you have placed on the training¥jscussior 
of firemen, both the old men and the new recruits, is ofreman t 
special credit to your ‘Association. Changes of thermal, record 
value in different kinds of coal, the greater time required] To sup 
to build a hot fire and get the locomotive started witlormation 
some of. the alternative fuels, the difficulties of maintaininghy the r: 
an even fire, the nuisance of ash and caking qualities, théLrews anc 
increasing danger of burned out grates, changes in quanpjesel-ele 
tity of air for combustion, requiring careful regulating ofpould ci 
the thickness of the firebed, and countless other factorgsenerato: 
have demanded re-education of engine crews. Such item#that of st 
enter materially into your increased costs of locomotiv@iype bra 
operation. You have added also the costs of more locofasily ca 
motive inspection and servicing. The extra work it means) them 1 
to the engine crews represents their contribution to thd. woul 
winning of the war. ; and neat 
You will get enough coal to keep your engines runningfjaving t 
full steam, the war needs of the world require that. lif Anoth 
you will continue to be tolerant about the kind, size andJenginem 
location from which your coal comes, and usé it to thelmotive f 
best advantage, your work will be commensurate with purpose 
that of the men in the armed forces. knowled 
The Solid Fuels Administration will do all in its powerlof crews 
to help you. It has taken no steps without full consulta-fform, ” 
tion with the industry in all its branches, including the§jt show! 
railroads. However, the coal shortage is serious, and§whether 
more sacrifices will have to be made. Even after the 
war, alternatives may have to be used for a while, until 
the stockpiles of the better kinds can be built up again. 









Education of enginemen aided by personal super- 
vision, instruction, pamphlets and 
instruction ,cars ; 


instructions to the engine crew in its operation. The 
delivery of locomotives from the manufacturer is usually 
so spaced that some of the crews can be qualified to 
operate the locomotives without the assistance of the 
road foreman, leaving him free to ride with other crews 
as the new equipment is delivered. 

_ General education can best be accomplished by means 
of an instruction car, either that of the manufacturer or 
of the operating company. The coming of this car should 









be well bulletined in advance, giving dates and hours Reece 
of classes at each seniority terminal. The length of stay § MVS 
for the instruction car is usually two weeks at each point ag 
visited. The lectures given should cover the fuel oil, 494 0 
lubricating oil and cooling water systems of the Diesels, $424.9 
the make-up of the engines and troubles usually experi- a. 
enced in operation. Elementary electricity, the various § * pe 
control devices, traction motors and main generators and en 
the trouble that may be expected with these parts of the § {2 
locomotive must also be discussed. Train handling with aha 
Diesel-electric* locomotives, including throttle manipula- Mi = 
tion and, in the case of freight locomotives, transition weeu 
manipulation, should be included in these lectures. The oni 
individual classes should be made interesting and not too reesei 
long. They should be well illustrated, using stereopticon § 4 | 
slides, talking motion pictures, printed diagrams, cutaways dab 
and blowups. Where at all possible, actual pieces of rte "f 
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mm €ndéquipment should be shown so that enginemen can exam- 
St, ang@ne them and ask questions concerning their relation to 
_ , pperation. Time should be allowed during each class for 
Tainingiiscussion and questions. It is the duty of the road 
S, 1S Oforeman to see that his men attend these classes and that 
therma, record of attendance be kept. 
“quireq To supplement these instruction classes, a book of in- 
cd witlormation in the form of questions and answers, published 
itainingby the railroad company, can be furnished the engine 
ies, thérews and will be of inestimable value in the operation of 
1 quan piesel-electric locomotives. These questions and answers 
iting ofshould cover the engine, electrical system, and steam 
factor generators. Since the brake systems are different from 
h itemg#that of steam power, it also should cover HSC and 8-EL 
MOtivatype brake equipment. The books can be small and 
€ loco§easily carried in the pocket so that enginemen can refer 
Me€angsto them when on the road and away from assistance such 
to thdlas would be found in the terminals. Several failures 
and near failures have been prevented“by engine crews 


7 having these books handy for ready reference. 
1at. 


ize and 
to the 
e with 













enginemen with information covering engine and loco- 
motive failures. It should be understood that the sole 
purpose is for education and to add to the engineman’s 
knowledge of Diesel operation and not as criticism 
of crews. This information can be published in bulletin 
form. The date and engine crews’ names are omitted. 
It should show the point where the failure occurred, 
whether tonnage was reduced or locomotive given up, 
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Organization for 


On a large number of railroads 
a special fuel supervisory organi- 
zation has been “in existence for 
a long time. The continuance of 
such organization would indi- 
cate that results have been com- 
mensurate with the efforts and 
expense. The methods used in 





ju per- 


a providing fuel ‘supervision are 
ed. P not uniform. Usually some de- 
xf the partment head and his subor- 


dinate officers are assigned to 
the task of providing supervi- 
sion that will prevent wasteful 
and injudicious use of the loco- 


crews 





neans 
rer or 





hould 19h motive fuel. . 
hours § Records indicate that the cost of coal for steam loco- 
stay § Motives on Class I railroads for the year 1943 amounted 


to $376,554,463, fuel oil for steam locomotives $114,476,- 





pov, [.316, Diesel fuel $11,144,004, a combined total of 
esels, § 9124,934,594. Instances have been known where an 
cperi- opinion prevailed that there is no need of being alarmed 
rious @ #20ut the fuel cost as it is an unavoidable operating 
s and § “XPense and no more fuel is used than is needed. Those 
f the | ‘amiliar with the details of railroad operation are fully 
with ™ @Ware of the fact that it is not easy to reach a point 
pula- where no avoidable fuel waste exists. Nearly every 
ition @ UTegularity or lack of proper planning in the railroad 
The | °Petation will adversely affect the fuel record. Type of 
t too | Motive power, method of maintenance of motive power, 
ticon @ “8ck conditions, train dispatching, regulation of tonnage, 
ways degree of skill of engineers, firemen and. trainmen and 
ss of | 4 "umber of other phases of operations vitally affects 





the fuel record. Therefore, in order successfully to 





igineer 
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Another method of education is that of furnishing the 


cause of failure and the remedy applied or what pre- 
ventive measures could have been taken. This type of 
instruction is of vital interest to engineers. 

Once an engineer has been qualified for. Diesel-loco- 
motive operation he should not be considered a finished 
product and forgotten. On the contrary, he should be 
ridden. with and his method of operation observed, In 
this way, if the engineer has had the wrong impression 
of handling, he can be corrected. It is well known that 
when an engineer niakes his first few trips on a Diesel 
locomotive under the guidance of the road foreman, 
only so much of the information given him will be re- 
tained. Something may. be overlooked or misinterpreted 
that has an important bearing on operation of the equip- 
ment. These follow-up trips after he has more confidence 


in himself and has become more familiar with the loco- 


motive will be of great value. 

An operating company, that has gone in seriously for 
Diesel power, should have a well equipped instruction 
car and this car should be used continually. 

Through progressive examinations, firemen and pros- 
pective engineers will acquire knowledge of the Diesel- 
electric Locomotive comparable to that of steam. Where 
these examinations have been revised to contain questions 
on the Diesel engine, electric transmission, control .cir- 
cuits and steam generator, the results obtained have been 
worth while. 

The report was signed by W. D. Quarles (chairman), 
general mechanical instructor, A. C. L. 


Fuel Supervision 


By Theo. Olson, 


Superintendent motive power, Chicago Great Western 


Can officers of other departments conserve fuel 
effectively without a fuel department? 


afford intelligent supervision to produce the most judi- 
cious and economical use of locomotive fuel, it is néces- 
sary for those assigned to such responsibility to have a_ 
thorough knowledge of all phases of both the mechanical 
and transportation departments’ functioning in the terri- 
tory to be covered. 

The fuel. record produced has often in the past been 
referred to as a true indicator of the efficiency of opera- 
tion. There are arguments for and against such a view- 
point. There are many other important records which 
also serve as indications of the efficiency of railroad 
operations such as gross ton miles per train hours, loco- 
motive and car miles per day, ratio of operating expense 
to revenues, etc. There may be conditions prevailing 
under certain circumstances that will make it necessary 
to sacrifice on fuel to accomplish some other objective 
of still greater importance to the operation generally. 
This emphasizes the fact that fuel supervision: requires 
men of mature judgment and thorough knowledge of the 
subject. | . 

If fuel supervision is directed by executive officers who 
control all other important phases of the operation, it is 
reasonable .to believe that the fuel problem will receive 
attention through various subordinate officers commen- 
surate with its importance. Nevertheless, there still 
appears to be considerable merit in the existence of an 
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organization specializing exclusively on locomotive fuel 
economy. One reason that will justify such organization 
is the fact that avoidable fuel waste is not always easily 
detected without a thorough check-up and research which 
time does not permit executive and subordinate officers 
to-handle. Fuel savings generally require attention to 
details and application of economy principles. If these 
characteristics are exercised thoroughly in the use of 
fuel, invariably the same care Will be afforded other mate- 
rials and duties not directly related to fuel economy. 
There has never appeared to be any evidence that super- 
visory officers, while primarily engaged in this work, 
have prosecuted fuel economy in a manner that caused 
interference with or became detrimental to any other 
department and functioning of general operation. 

In summarizing the reflections on the subject the 
following conclusions may be derived: 

First, if the field is large enough to warrant one or 
several officers devoting their entire time to fuel super- 
vision, it is believed that more effective results will be 
obtained. In order to obtain results in correcting any 


wrong practices in any department involved, the fuel 


supervisory organization will need the support of an 
officer with authority to deal with and correct irregular 
practices that cause fuel waste, whether in the mechanical, 
transportation or maintenance-of-way departments. 


Report of Committee on Coal-Firing Practice 


The design of grate has a bear- 
ing on maintaining fire condition 
which will permit the extension 
of runs without fire cleaning. 
No one type of grate can be 
adopted universally. Grates 
should be shaken lightly and as 
often as necessary to keep the 
fire at a depth not to exceed 8 
in. 
Many railroads have estab- 
lished fire and ash-pan cleaning 
points fitting in with some oper- 
ating condition whereby there 

: is no time lost in keeping fires in 
W. C. Shove, proper condition and permitting 

Chairman extended locomotive runs. Other 
railroads have a relay system where the locomotive is 
taken from a train and serviced and again dispatched 
as soon as requirements demand, as a result of which the 
average daily locomotive mileage is increased. 

It is necessary to here repeat parts of previous papers 
on Locomotive Coal Firing Practice and this we do with 
apologies to past committees. 
. It is felt that co-operation between the engineer and 

fireman is of the greatest importance. There are times 
when the-fire may get light on the back grates. Fireman 
should notify the engineer to that effect so that he can 
work the locomotive accordingly or close the throttle and 
drift until the fireman corrects the condition. 

The design of the firebox, grate, and quality of coal 
governs the type of fire to be used. If the firebox is de- 
signed with a level grate, very little, if any bank is re- 
quired. However, on fast schedules, with a sloping grate 
and thin fire, there is a tendancy for the fire to shift 
or drift forward, and it may be necessary to-maintain 
a small bank under the fire door and in the back corners. 
It is recommended that the building up of fires at initial 
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Second, in the event that a special fuel superviso 
organization is not set up and in lieu thereof fuel supesregular s 
vision is handled in conjunction with other supervisorgten requii 
duties by transportation- and mechanical-departmerg Road for 
officers, the subject of fuel: economy should be givegust insist 
definite recognition. It should be on the discussion propginemen 
gram on all staff meetings of transportation, mechanicagork in an 
and maintenance-of-way officers. Special fuel meetinggme instat 
should be held at which all employes concerned directigipervisor. 
and indirectly should be. afforded an opportunity «(pe mechar 
attend. Special provision should be made for trainingeport on t 
new firemen to make them understand their responsibiltigg all work 
and opportunity for making themselves valuable employegve Crew ! 
to the railway by saving some fuel each day or trip. One rail 

Irrespective of what method is used in carrying ogy the .roac 
fuel supervision, whether it be through a separatelgnd master 
designated department or carried on in conjunction witg At loca 
other supervisory duties by all officers or by a group qpoomotive 
designated officers, the success of the program still depoomotive 
pends largely upon the men handling the work. In carrygell-prepa 
ing on this work, it is of greatest importance to enjo 
full cooperation of all departments. Fuel supervisios 
requires the best supervisory material available to effec 
tively explore and bring to light the many obvious as we 
as obscure opportunities for savings that are embodief 
in the field of railroad fuel consumption. 


Principles of good firing practice reiterated : 
they apply to long runs , 


starting points and the firing of the locomotive arouné 
the yard before the trip is started be done with a shovel, 
After a fire is once set, with the fuel bed burning bright 
and the brick arch hot, there does not seem to be nearl 1| 
as much liability of spoiling the fire. Many bad fires are 
created leaving terminals by crowding the fire before the 
arch is heated. As a possible remedy for this, it is 
recommended that where boiler and water conditions 
permit, an effort be made to start on the run with enoughk 
water in the boiler to permit the loss of boiler water until 
the arch is hot and relieve the inclination on the part of 
the fireman to crowd the fire. e rem 
The most economical method of boiler feeding is tolsreater 
operate the feedwater pump or injector continuously, offpresent 
as nearly so as possible, and adjust. the feed accordingfrelaxed 
to the condtion of the run. It is recommended that on grade e 
leaving the initial terminals the injector be used the first[ment, p 
few miles in preference to the feed-water heater, or until physical 
such time as the arch is hot and the fire is set. cational 
The proper method of firing with a stoker is to watchlgbstitu 
the supply to the point of distribution and at short inter-] now pla 
vals observe the volume being delivered to the firebox.) mitted | 
The percent of fines should be closely watched and the} motive 
jets regulated to get the best distribution. If any irreg-[packer ; 
ularities are noticed such as banks, drifts under thelobtaini: 
arch, or light spots, steps should be taken to correct the} eators 
condition before it causes a bad fire, clinkers and low] “Aft 
steam, with a resultant engine failure and train delay. trips in 
With wet coal, increasing the volume of coal without bervice. 
increasing jet pressure causes coal to fall to the rear of}, poo. 
the firebox and many times causes the distributing plate} A+ jeas 
to cake or carbonize. Where this difficulty occurs and] which ; 
high jet pressures are used, the forward end of the fire on rule 
must be watched closely to avoid plugging the arch.| mented 
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ervisor 
| supesregular size and weights of different grades of coal 
arvisorgten require frequent jet pressure changes. 

artmeng Road foremen, fuel supervisors or instructing firemen 
e giveust insist upon co-operation in the cab and know that 
on propginemen and firemen understand their jobs and do their 
‘hanicafork in an efficient and economical manner. This may, in 
1eetinome instances, require a personal demonstration by the 
directigpervisor. They should also see that enginemen check 
nity te mechanical condition of the locomotive and make a 
‘rainingport on the prescribed form at the locomotive terminal 
sibiltief all work necessary. A poor performance by a locomo- 
nployegve crew is a reflection on the ability of the supervisor. 
D. One railroad favors a special work report to be used 
‘ing op the .road foreman to keep general roundhouse foremen 
aratelgnd master mechanics advised of mechanical defects. 

mn wits At locomotive terminals, supervisors should assist 
roup opeomotive foremen in the education of fire cleaners and 
till depcomotive watchmen in doing their job properly, as a 
 carrygell-prepared fire is the beginning of a successful trip. 
) enjoy 
TViSI0 
> effec 
as we 
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Firing Oil-Burning 















One railroad in the Southwest 
reports on the situation today 
with respect to hiring and 
training new men as follows: 
“Prior to the present man- 
power shortage, it was our prac- 
tice to consider only applicants 
within the age range of 21-28 
who had completed a high-school 
education or better. The suc- 


round cessful applicants were required 


hove to make not less than three stu- 
bright dent road trips or as many more* 
nearlyf as were considered necessary in 


es are 


the judgment of engineers under 
re the 


: whose jurisdiction they were 
It is placed. In short, an applicant 
litions ie pave was not given employment as 
noughia fireman inless he was pronounced qualified by at least 
r untilithree road engineers with whom he worked. 

art off “The advent of the manpower shortage necessitated 
_ . Ifthe rentoval of certain restrictions in order to permit 
18 tolpreater flexibility for employment purposes. Under 
ly, Otfpresent conditions, educational requirements have been 
rdingfrelaxed to the extent that applicants having an eighth- 
lat Offerade education are extended consideration for employ- 
¢ firstiment, provided of course they can successfully pass the 
 untiliphysical requirements. To offset the lowering of edu- 
cational requirements, certain practical training has been 
substituted. Applicants for positions as firemen are 
now placed on the following assignments before being per- 
mitted to make any. student trips: Two days with loco- 
motive fire lighter in roundhouse; two days with cellar 


. E. G. Sanders, 
Chairman 


watch 
inter- 
‘ebox. 
d the 


irreg-Ipacker; two days at sand house and ‘inbound tracks, 
r thélobtaining instructions in connection with filling lubri- 
- cators and general servicing of locomotives. 

ow 


“After this training, applicants make three student 
trips in yard service and spend two days in local freight 
service. They are required to make four more trips 
in pool freight service, depending upon their aptness. 
At least four approvals must be had from engineers, after 
which applicant is required to submit written examination 
on rules, signals, etc. Examination is graded and supple- 
mented with such oral instructions as are deemed neces- 


delay. 
thout 
ar of 
plate 
3 and 
e fire 
arch. 
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The report was signed by W. C. Shove, (chairman), 
general road foreman of engines, N.Y.N.H. & H.; O. L. 
Lean, shop superintendent, Bangor & Aroostook; Clark 
Harding, road foreman engines, L. & N.E.; W. E. Small, 

.chief fuel supervisor, & F. X. Jones, supervisor fuel and 
locomotive operation, Erie; W. D. Quarles, general 
mechanical instructor, A. C. L.; J. H. Simmons, super- 
visor fuel and locomotive performance, N. Y. C.; H. 
Morris, supervisor fuel and locomotive performance, C. 
of N. J.; S. M. Roth, supervisor locomotive performance, 
Western Maryland; C. B. Curtis, road foreman of en- 
gines, R. F. & P.; W. R. Sugg, general supervisor air 
brakes, Mo. Pac.; H. T. Clark, supervisor of locomotive 
operation, B. & O.; A. Baxter, master mechanic, Utah 
Ry.; W. E. Beaver, general road foreman of engines, 
Southern; R. A. Reeder, superintendent fuel and loco- 
motive performance; J. G. Crawford, fuel engineer, C. 
B. & Q.; J. Mattise, general road foreman of engines, 
C.& N. W. 






Steam Locomotives 


Quality of oil affects firing practice and firemen 
must be alert to differences to assure 
good engine performance 


sary by the examiner. After thirty days service as fire- 
man, he is required to make written corrections in the 
answers originally submitted.” 

On one road, the shortage of firemen on one district 
was so acute that it was necessary to put new men on 
the board before making any student trips and send a 
road foreman or fuel supervisor with them. This had 
the advantage that the new men became qualified in 
much less time, but it had the disadvantage of tying up 
the supervisors. : 

The proper heating of the fuel oil has been somewhat 
of a problem on nearly all oil-burning railreads. The 
shortage of fuel_oil--necessitated that the railroads use 
large quantities of high-gravity, low-viscosity fuel oil, 
whereas, before the war, they used low-gravity, high- 
viscosity fuel oil. _When firemen attempted to fire the 
high-gravity, low-viscosity oil, which is generally referred 
to as light oil, at the same temperatures as required for 
low-gravity, high-viscosity oil, usually referred to as 
heavy oil, trouble would be experienced due to the oil 
gassing. This results in excessive fuel consumption, 
black smoke, badly sooted flues, poor steaming and, in 
some instances, running out of oil. 

When light, high-gravity, low-viscosity oil is heated 
to temperatures required for heavy, low-gravity, high- 
viscosity oil, it flashes immediately when leaving the 
burner, and the flame will not reach the flash wall or 
fill the back end of the firebox. When this condition 
prevails, the steam pressure starts to drop, the fireman 
instinctively increases the flow of oil to the burner, and 
the net result is black smoke, sooted flues and excessive 
fuel consumption. The proper heating and firing of 
light oil has required constant supervision by road 
foremen and fuel supervisors to instruct the older and 
experienced firemen, as well as the new and inexperienced 
men. The simplest method of determining whether the 
oil in the tender tank is light or heavy is to raise the 
measuring rod and observe how the oil runs off the rod, 
when the oil is cold or moderately heated. If the oil 
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runs off the rod rapidly, it is light and will require very 
little if any heat. On the other hand, if the oil clings to 
the rod and runs off slowly, it is heavy oil and will require 
heating to high. temperatures for proper combustion. 


The situation, with respect to light fuel oil, has materially _ 


improved within the last year. At the present time, the 
railroads are able to purchase low-gravity, heavy’ fuel 
oil in sufficient quantities to meet nearly all of their 
requirements. 

Thermometers for gauging oil temperatures on oil- 
burning locomotives have been applied on some loco- 
motives on a few railroads. Reports from the railroads 
which have or are using thermometers indicate the results 
have not, in all cases, been satisfactory. There is con- 
siderable difference in opinion regarding the location 
of the thermometer bulb. On some installations, the bulb 
is located in the oil line near the burner, while other in- 
stallations are made with the bulb located in the oil tank. 
The cost of maintenance of the thermometers has been 
reported high, and frequent calibrations are said to be 
necessary to keep the thermometers reading correctly. 

One railroad installed an automatic heat control in 
connection with the oil heater on one locomotive, but, 
due to the variety of oil used, some of which required 
high temperatures and some low temperatures, the use 
of the device was abandoned. 

A report from one railroad states that duplex gauges 
with a range from 0-200 Ib, have been installed on oil- 
burning locomotives, for the fireman to check the steam 
pressure used for atomizing the oil and the steam pres- 


sure used. for heating the oil. There is not sufficie 


information available for the committee to recommen, 


installation of these steam gauges. 

In connection with new developments in locomoti) 
oil-firing practice and fuel economy, the committee x 
ceived some information concerning a device applied | 
a.few locomotives on a southwestern railroad. This dé 
vice consists of a thermostat to control the temperatu 
of the oil flowing to the burner and a series of metallj 
elements or plates inserted in a 4-in. pipe or tubin 
This 4-in. pipe is inserted in the oil line to the burner. | 
is about four or five feet long. It is claimed that as t 
hot oil passes over the metallic elements, the moleculs 
structure of the oil is changed by a catalytic reactic 
which takes place between the oil particles and th 
metallic elements. It is claimed that the catalytic reactic 


reduces the size of the molecules of the oil and resuli 


in better combustion, less smoke, soot, and carbon, a 
reduces the fuel consumption. Inasmuch as no data | 
available to substantiate any of these claims, the com 
mittee is making reference to it for information only. 

The report was signed by E. G: Sanders (chairman) 
fuel conservation engineer, A. T. & S. F.; G. E. Ander 
son, general fuel supervisor, G. N.; F. R. Denney, m 
chanical engineer, T: & P.; C. I. Evans, M.-K.-T.; | 
L. Fallwell, general road foreman of engines, M. P. 
Frank Kurz, fuel engineer, S. P.; H. L. Malette, roaf 
foreman equipment, St. L.-S. F.; A. A. Meister, fu 
agent, S. P. and F. L. Ryan, district road foreman er 
gines, S. P. 


Alloeation of Fuel to Classes of Service 


[The Committee on Fuel Rec- 
ords and Statistics recommended 


that the matter of conversion ¢ 


factors for equating fuels and 
power to coal equivalents which 
the committee and the associa- 
tion has been interested in for 
the past two years has been 
sufficiently exploited so that the 
facts are widely known, and rec- 
ommends that the matter be not 
followed up further for the 
present. This is based on the 
returns received from a letter 
to 21 Class I railroads which 
continue with the equating of 
fuels on an unmodified basis of 
relative thermal values. Only five responded and only 
two of these agreed that 145 gals. of fuel oil for oil-burn- 
ing locomotives per ton would be more accurate than the 
established 168 gals. per ton.—Enrror. ] 

The committee has reviewed with the principal Glass I 
railroads their present practices with respect to the 
allocation of locomotive fuel to yard service, road freight 
service and road passenger service, the Form OS-E 
Items 2-07, 2-13 and 2-22. 

In answer to our questionnaire thirty-six roads have 
described their procedures in the matter of allocation of 
locomotive fuel to the classes of service. These are found 
to follow two general methods: 

Method A—Accumulation of recorded charges to indi- 
vidual locomotives, separated by classes of service, with 
adjustment to inventory, thus providing for a prorate of 
the total actual fuel disbursement to the classes of service 


E. E. Ramey, Chairman 
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A few railroads still are without fuel performance 
statistics by operating divisions 


for accounting purposes and for statistical purpose 
Thirty roads out of the total of thirty-six reporting fe 
low this method. . 

Method B—Starting with the total actual fuel disburs 
ment on the railroad, the allocation to classes of service 
made by the application of formulae based upon straigi 
locomotive mileage, reconstructed or equated locomotivt 
mileage, locomotive ton mileage, equated locomotive tot 
mileage, or a.combination of such factors, or the assign 
ment of summer and winter fuel-consumption units t 
yard and passenger services to obtain the allocation ti 
those services, leaving the balance to freight service, ( 
the assignment of arbitrary fuel consumption per loco 
motive mile to passenger and yard service, leaving thé 
balance to freight service. Four of the thirty-six report 
ing roads follow this method on a system basis and do no 
prepare fuel performance statistics by operating divisions 

Two of the thirty-six reporting roads follow Methol 
A for purposes of statistical statements by operating 
divisions.and Method B for system accounting purpos¢ 
and reports on Form OS-E to the I. C. C. 

[The committee records in detail a considerable rang? 
of differences in various phases of fuel accounting pra¢- 
tice of the reporting roads.—Eb1ror. | 

Method B in its variations will be recognized by ot! 
members as an effort to obtain, for accounting purposes ! 
calculation on a system wide basis, an allocation of loct- 
motive fuel to the respective classes of service that wil 
approximate as closely as practicable the actual alloc 
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sufficie jon obtained at some former period by the use of Method 
ommen No road that obtains its allocation by Method B 
ttempts to apply the result to statistical statements of 
el performance by individual operating divisions and 
t can be readily demonstrated on any road by calcula- 
ion of the data for some selected month that it is im- 
practical todo so. In fact on the roads that use Method B 
or accounting allocation but still consider divisional 
tatistics to be valuable, Method A is used for the statis- 
ical purpose. 

The committee inspected the results of setting up actual 
ystem and divisional monthly unit fuel consumption in 
he different classes of service, determined by Method A, 
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a comparison with corresponding calculated unit fuel 
ametil onsumption determined by applying some of the formu- 


| results DOW in use and suggested modifications thereof, 
hi Suliassified as Method B. 
» alll In the case of each formula studied the calculated units 




























‘ga por the greater proportion of the operating divisions on 
“only pach road so studied have been found to vary in value, 
irman) above and below that of the actual units, by such wide 
“ Andempercentages that it is impossible to avoid the conclusion 
ey, m hat no such single formula can be developed, that will 


produce results consistent with the actual performance, 

determined from records of disbursement to individual 
Hocomotives, on different divisions with different oper- 
Jating conditions or even on the same division when 
ypchanges occur in operating conditions from month to 
month. This conclusion is supported by the fact, brought 
out in our report, that the few roads that use these 
ethods of calculation for the allocation of locomotive 


In handling long passenger 
trains, the problem of slack con- 
trol is much the same as with 
freight trains. To handle long 
trains smoothly requires long 
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of the effect of slack action, and 
also constant vigilance and 
knowledge of track conditions. 
Most rough handling occurs at 
low speed, and extreme care 
must be used to avoid heavy 
brake applications at low speed. 


Stopping Trains 


er loco W. R: Suge, ; 

ing th Chairman’ Stopping from High Speed— 
report! When epproshing. stops at high 
| do nol speed and while working steam the train brakes should 


be applied with a split reduction, keeping the engine 
brake released, making the initial amount drawn from 
the brake pipe about 7 to 10 Ib. and following with a 
similar amount of. reduction. as soon as ptacticable after 
the blow at the brake valve. exhaust.ceases and train 
slack has become adjusted., .When. the speed has de- 
creased somewhat, ease off the throttle to an amount 
sufficient to keep the train slack. stretched at the lower 
speed, then commence to. graduate off the brake by mov- 
ing the brake-valve handle momentarily to release posi- 
tion and then to lap. Additional graduations, as may be 
found necessary, may now be made by moving the brake- 
valve handle from lap.position ‘to, running position, and 
back to lap, endeavoring to have. the brakes practically 
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practice and keen observation- 


fuel to the classes of service on a system basis make no 
attempt to apply them to the preparation of statistics for 
operating divisions. 

It is unnecessary to defend to the members of this 
association the practice, which most roads are following, 
of providing statistics of locomotive fuel performance by 
operating divisions. It must appear obvious to any one 
of us who has any first-hand interest in activities for pro- 
moting the economical utilization of locomotive fuel, 
that to be effective our supervision must-be directed to 
the particular operations where it can be expected to 
produce the best returns, and that if no systematic infor- 
mation concerning detail performance is regularly made 
available no adequate control over this feature as a whole 
can be practicable. ; 

The committee, therefore, advocates the recording of 
fuel disbursements to individual locomotives, identified 
as to class of service and operating division, as the only 
satisfactory basis for the allocation of locomotive fuel to 
classes of service and to operating divisions on our 
railroads. . 

The report was signed by E. E. Ramey (chairman), 
superintendent fuel conservation, B. & O.; P. E. Buet- 
tell, fuel supervisor, C. M. St. P. & P.; J. G. Crawford, 
fuel engineer, C. B. & Q.; J. R. Jackson, engineer tests, 
Mo. Pac.; H. Morris, superintendent fuel and locomotive 
performance, C. of N. J.; E. G. Sanders, fuel conserva- 
tion engineer, A. T. & S. F.; W. R. Sugg, general super- 
visor air brakes, Mo. Pac.; W. J. Tapp, superintendent 
fuel conservation, D. & R. G. W., and R. J. Tucker, 
assistant to fuel supervisor, C. & O. 


Passenger and Freight-Train Handling 


Selections from Air Brake Committee report 
which presents in detail methods of dealing 
with heavy high-speed passenger 
and freight trains 


released as the locomotive reaches the stopping point. 

Graduating Off Brake-Cylinder Pressure—With en- 
gines equipped with ample air-compressor and main- 
reservoir capacity and modern feed valves, such as Type 
M, the time to remain in release position is very brief on 
long trains and the use of release position is unnecessary 
on trains of less than eight cars. 

Handling Brake Valve Making Graduations—Do not 
attempt graduated release unless at least a 15 Ib. total 
brake-pipe reduction has been made. 

Do not make any further graduated releases when 
brake-pipe pressure has been restored to within ten 
pounds of standard pressure. When making graduated 
release .stops, care should be exercised not to over- 
graduate the brakes and thereby make a re-application 
necessary at low speed. 

Number of Graduations Permissible—When making 
graduated release stops, the number of graduations, per- 
missible depends on brake pipe pressure and total, brake- 
pipe reductions. From a 15-lb. reduction, make one 
graduated release and when returning brake valve to lap 


. position, the brake pipe pressure should show about a 


five pound. increase:;. From a 20-lb. reduction, make two 
aduated releases, and from 25-lb. reduction, make three. 
he number of .graduated releases should not exceed 
three to obtain, the best results, based on 90-Ib. brake-pipe 
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pressure. With a full service reduction of 35 lb. from 
110-lb. brake-pipe pressure, five graduations may be 
made. Where there is liability of wheel sliding, the en- 
tire train should be on sand before speed is low or the 
brake application is at all heavy and the rails should be 
kept sanded to the stop. Failure to accomplish this is 
liable to cause, rather than prevent wheel sliding, as when 
wheels are once sliding, sand will not start them re- 
volving, but will rapidly cause large flat spets. 

If using sand for the sole purpose of preventing wheel 
sliding, near the completion of a passenger train. stop, 
the sand should not be started running until after the 
brakes are applied, preventing, as far as possible, any 
sand getting between the shoes and wheels. Sand once 
started should not be shut off until train stops or brakes 
are finally released. It should be under the entire train 
before brakes are applied. 


Starting Passenger Trains 


Taking Slack—When taking slack on passenger trains, 
the driving wheels should not be turned more than one- 
fourth turn backward. The independent brakes should 
then be applied and held applied, and cylinder cocks 
opened where permissible until after the reverse lever 
is in full forward motion, brakes should then be re- 
leased and throttle opened promptly but gradually with 
sand running on rail. Avoid slipping engine, for when 
engine slips the slack runs in and when engine again 
starts to pull, the slack will stretch out with a jerk. 

Reducing Speed at Restricted Speed Curves—To ob- 
tain the smoothest and most comfortable operation ‘on 
curves, speed should be reduced to that permitted by 
speed restriction and brakes released just before entering 
the curve. . 

Switching Passenger Equipment—When switching 
passenger equipment, or occupied outfit cars, with road 
or yard engines, the automatic brake should be used 
exclusively. When coupling engine and charged cars to 
cars not charged, make a full service brake pipe reduc- 
tion before the air is cut into the uncharged cars. 


Freight-Train Service Braking 


Information As to Make-Up of Trains—The- engine- 
man and conductor should be informed of the make-up 
of the train before departing from the terminal. 

Charging Trains—In charging trains when there is 
no pressure in the brake system, before coupling to the 
train, place automatic brake valve in service position, 
exhausting all brake. pipe air, building up maximum main 
reservoir pressure for volume to charge the train, and to 
prevent vent valve on engine moving to emergency posi- 
tion when angle cock is opened. When coupled and angle 
cocks are opened, place automatic brake valve in run- 
ning position. 

It must be remembered that a train of “AB” brakes 
takes more than twice as long to charge as a train .of 
“K” brakes, and also that the high capacity type M feed 
valve will charge the brake pipe much faster than air can 
flow through the feed grooves of either AB or K valves 
into the reservoirs. Maximum brake-pipe pressure on 
the engine does not indicate that all reservoirs are fully 
charged. To determine when reservoirs are charged, 
place automatic brake valve on lap and watch the brake- 
pipe gauge long enough to permit brake-pipe pressure to 
equalize with reservoirs. Brake-pipe pressure will fall 
until it equalizes with all reservoirs. 

Releasing Brakes and Starting—Do not attempt to 
start until ample time has been allowed for brakes to 
release. Keep the engine moving at a slow and uniform 
speed for at least 150 feet with 100 cars or more. After 
moving the brake valve to release the brakes, wait ac- 
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cording to the following table before attempting 
start: : 


Wait 
Two minutes 
Three minutes 
Four minutes 
Five minutes 
Six minutes 
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Do not attempt to release the brakes on less than 1( 
cars with less than a 15-lb. reduction, nor 100 cars , 
more with less than a full service reduction. If t 
engine is equipped with type M feed valve, use runnin 
position to release the brakes in all cases. 

Speed in Starting—lIn starting freight trains, th 
speed for the first train length should be low enough 
permit proper inspection by inspector or trainmen, an 
to permit trainmen to board train or caboose safely. 

Starting With Two Engines on Head End—The see 
ond engineman should allow the head engineman to sta 
the train; if this is impossible, allow the head engine t 
almost stall before working steam or power on th 
second engine. 

Starting With Helper on Rear End of Train—Th 
helper engineman should be the first to use power. Thi 
head engineman should be prepared to start prompth 
and carefully when the slack is pushed into the head end 
or when it is evident the helper has stalled. Wher 
necessary to take slack on a train with a helper on ths 
rear end, it should be done by the helper engineman 
The head engineman should keep the throttle open ; 
little and be prepared to ease off promptly to preven 
the engine lunging forward when the slack is pushed in 

Taking Slack—When necessary to take slack to stari 
a freight train, take one or two feet of slack, or else tak¢ 
the slack in the entire train. Take but little slack i 
slacking the entire train will allow the rear end to ru 
back; as on ascending grades. In taking slack with two 
engines on the head end, the lead engineman should 
take slack and start as much of the train as possible befor 
the second engineman begins using power. 


Stopping Freight Trains 


Service Braking of Freight Trains Up to 150 Cars 
All Loads, All Empties, or Loads and Empties Evenll 
-Mixed—With No. 6 ET equipment, in making stop: 
from 15 or more miles an hour, the train brakes should be 
applied with an initial brake-pipe reduction of six te 
eight pounds with engine throttle open, keeping engine 
brakes released. While the brake-pipe service exhaust 
port is discharging and train slack is being adjusted, 
keep the throttle open. After brake-pipe exhaust ends 
and train slack has become adjusted, ease off throttle 
and drop reverse lever notch by notch, working just 
enough power to keep slack stretched as speed decreases. 
The braking should begin at a sufficient distance from the 
stop so that not more than'15 Ib. total reduction would 
make the stop, then, in order to avoid a run-out of slack 
at the stop, a final reduction of six to eight pounds should 
be made when 40 ft. from the stop, having brake-pipe ait 
exhausting from the service port of the brake valve a 
the stop is made, thus avoiding a run-out of slack. Us 
sand continuously for the last eight or ten car lengths, 
















and allow engine brake to set with the final reduction§ tives © 
In handling with No. 8 equipment, make the stop as§ reasor 
above, using first service position of automatic brake§ of wai 
valve to make first reduction, except at speeds ovel§ movin 
forty miles: per hour or with trains of less than 75 cars, Pas 
first service position may be by-passed, moving directly about 
from running to service position with automatic brake§j mean: 
valve. - mean 
On Diesel freight engines, to keep train slack stretched 10,00 
while stopping or slowing down, the throttle should be§ gals. 
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leit in the sixth position while the brake is being applied 
and slack being adjusted.. As soon as the brake is ap- 
plied, and when speed begins to reduce, the throttle 
must be reduced, keeping engine brakes released. 

When preparing to stop with power applied to engine 
and brakes applied to train, it is necessary to reduce 
the throttle as the train speed decreases. The transition 
lever must also be reduced as indicated by the transition 
meter. The throttle should be in idle 100 ft; before the 
engine comes to a dead stop. A final brake pipe reduction 
must be made when 40 ft. from the stop, the brake pipe 
air exhausting at time stop is completed, allowing engine 
brake to apply heavily with this reduction. 

Stopping Freight Trains, Loads Ahead—Where trains 
are composed of loads ahead and empties behind, they 
can be satisfactorily operated under the rules specified 
above, provided sufficient steam is used to keep the slack 
well stretched during brake action, and the engine brakes 
kept released. 

Stopping Freight Trains, Loads Behind Empties— 
(Braking trains up to 150 cars, approximately equally 
divided as to loads and empties. Empties ahead). Trains 
of this make-up should be stopped by gradually easing off 
the throttle and allowing the slack to bunch, then com- 
pleting the stop in the usual manner, permitting the 
engine brake to apply, keeping the slack bunched during 
the entire stop. 

Stopping Freight Trains From Slow Speed—When 
stopping from speed below 15 miles an hour, shut off 
power gradually and allow ample time for the engine to 
drift in slack (on Diesel-electrics gradually close in slack 
with engine brake) as much as it will before commencing 
to apply the automatic brake. Complete the stop by making 
a five or six pound brake pipe reduction. If the engine 
brake has been used to close in the slack, do not release 
it before making the automatic applications, as to do so 
would be liable to cause very serious damage by slack 
action, but keep brake-cylinder pressure low enough to 
prevent sliding drivers. Where time and distance do not 


pressure to insure release. 
brake valve in running position if engine is equipped with 


permit handling as above, an alternate method is to apply 
the train brakes with light reductions, holding engine 
brakes released and working enough power to keep slack 
stretched. 


Making Stop in Back-up Movement—When making 


a back-up movement, and it is desired to make a service 
stop, enginemen will apply brakes lightly, using power 
until stop is made, keeping engine brakes released. 
grade conditions are such that there is a liability of the 
slack running out and breaking train in two, sufficient 
number of hand brakes should be applied at rear of the 
train to prevent damage. 


If 


Running Release—When braking train for slow-down 


use power to hold slack stretched and make a six to 
eight pound reduction (with No. 8 equipment use first 
service position and remain in first service until slack is 
adjusted, then go to lap) holding the engine brake off. 


After waiting for slack to adjust, follow with a light 
reduction to insure sufficient reduction of brake-pipe 
Then release brakes with 


M or F type feed valve, closing off power with steam 


locomotive to that sufficient to protect the cylinders until 


slack is adjusted. If the brake-pipe reduction indicates 


excessive leakage and slack action is severe, do not make 


a running release. If necessary to stop, make a final 

reduction of six to-eight pounds 40 ft. from stop, allow- 

ing engine brake to apply with the final reduction. 
Under no condition, after either a stop or a slow down 


has been made, should a release of brakes be attempted 


when a total brake pipe reduction of less than fifteen 
pounds has been made. 

Do not release brakes on trains of 40 to 60 cars at a 
speed of less than 10 miles an hour, on 60 to 100 cars 
at less than 15 miles per hour and over 100 cars at less 
than 20 miles per hour. 

The report was signed by W. R. Sugg (chairman), 
Mo. Pac., and C. J. Werlich, Westinghouse Air Brake 
Co. 


Report on Utilization of Locomotives 


The easiest locomotive utilization 
is organizing through runs, but 
where straightway distance is 
not available, distance can be 
obtained by quick turns. 

The key item in either of these 
schemes is supplies which only 
fit into the operating picture if 
the taking of supplies does not 
delay trains. The _ simplest 
answer is “take it with you,” 
but water weighs too much to 
carry enofigh for long runs. 





AA Raymond, 
Chairman 


too long for turntables so that in 
organizing utilization of locomo- 
tives facilities enroute loom as a large item. For that 
reason this report discusses facilities delivering 5,000 gals. 
of water a minute and 43 tons of coal in 75 sec. without 
moving the locomotive. 

Passenger and freight locomotives conservatively use 
about 100 and 200 gallons, respectively, per mile, which 
means 800 to 1,600 Ib. per mile, so that 100 miles will 
mean from 40 to 80 tons and would require tenders from 
10,000 to 20,000 gals. of usable water with at least 3,000 
gals. reserve. If the run is 150 miles, of course, that 
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Enough coal can be taken for - 
long runs, but larger tenders are Locomotive Miles Per Active Locomotive Day During 1943 . 


A survey of means for cutting down the time 
required to service locomotives enroute 


means 50 per cent more which makes quite a heavy tender. 


On the other hand, normal trains make from 10 to ° 


20 miles per ton of coal in passenger and freight service 
respectively, so that: 100 miles would mean 5 to 10 ton. 
Thus a considerable mileage in coal can readily be taken. 
Generally, coaling facilities are more awkward to install 
at convenient places so that 500 to 600 miles of coal in 
passenger service at least can readily be carried through. 
Of-course, the full tonnage of either coal or water is 





Roads Operating the Largest Number of Locomotive Miles 





Passenger Freight Switch 
c — eg —* ‘ > ma) 
Miles Miles Miles 
per per per ; 
day. Road day Road day Road 
324 Santa Fe 147 Santa Fe 106. So. Pac. 
322 Union Pacific 144 Union Pacific 95 Santa Fe 
290 Sou. Pac. 134 Rock Island 94 Union Pacific 
285 At. C. L. 131: Y..C. 98 CGC." Ru TL. & P. 
273 C. R. I. & P. 130 Sou. Pac 92 B. & O. 
236 Pennsylvania 127 Southern 86 N. Y. C. . 
235 C. B. & Q. 127 B. & O. 82 Pennsylvania 
227 B. & O. 121 C. M. St. P. & P 81 C. M. St. P. & P 
226 C. M. St. P.& P. 116C. B. & QO. 77 C. B. & Q. 
208 i 2s ee, 114 Pennsylvania 68 C. N. W. 
204 C. & N. W. 107 C. & N. W 64 At. C. L. 
185 Southern 106 At. C. L. 62 Southern 
103 Ill. Cent. 54 Til. Cent. 


177 Ill. Cent. 
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carried only as the train is starting out and is rapidly 
reduced. 


Coaling Facilities 


The question is not coal docks or no coal docks, but 
how often coal docks will be built, and of what type, that 
is, miles apart on the road, and type of coaling plant. 

It does: not seem practical to locate a coaling plant 
away from a station because that means an extra stop 
with a delay of three or four minutes and it is believed 
that under many cases that will not be practical in the 
future if higher speeds of trains are to be established. 
A coaling plant can be built in many stations. Of course, 
it is difficult in a station where there are several tracks, 
but in a station where there are only a few tracks or where 
certain tracks can be used when engines are to be coaled, 
a facility can be made to fit into the general picture of the 
surroundings and can be made practically dust proof. 

The problem then is to take the necessary amount of 
coal in normal station time of three minutes. A simple 
conveyor with no overhead capacity can be used which 
will provide about three tons a minute but in the three 
minutes that would mean only nine tons, so that probably 
some bin capacity will be required, the size depending on 
frequency of service and number of tracks to be serviced. 

In this connection study should be made of the chute 
which guides the coal from the bin to the engine because 
with the larger tenders it is either necessary to move the 
engine or else to have a chute that swings lengthwise of 
the track. It has been found that 16 to 18 tons on an 
engine generally means moving the engine at least twice 
. with a fixed side chute and takes about two and a half 





Standpipe connection is flexible enough to reach the cistern without 
special spotting of the locomotive 


_ ing lengthwise of the track whether the coaling plant i 


ties. This is adequate if only a few engines are to bt 






minutes; whereas, 43 tons have been put on an enging 
in seventy-five seconds with a chute swinging lengthwis, 


of the track. 

There are then in general three types of coaling plan 
to be considered: (1) conveyor without storage bin 
(2) conveyor or bucket type with storage bin; (3) loco 
motive crane. 


It undoubtedly goes without saying that where there i 


a storage bin, coal gates should be provided that won! 
stick open on a lump of coal and start burying the locome 
tive and the train in a station, Something like a sil 
would fit in an average station and could be made t 
harmonize with its architecture. It should be noted 
passing that the silo type is designed to handle both co 
and ashes. It has a live storage bin for coal in the uppe 
portion of the silo and a dead storage bin for addition 
coal in the lower part of the silo, so that, it could be filles 
during an off period and supply coal for a number 0 
engines. 

It is considered very important to have a chute swing 





at the enginehouse or out on the main line, so that it 


not be necessary to move the engine, thus providing 
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Railway Equipment Performance 
Miles per day per active unit 
ets 





Freight Passenger Freight 

Year locos locos. 

po SY eee oe een era ee ee re ee 124.5 220.9 : 
po pee OF) St Pee eh ae Cs pe sae Ee Ee 122.4 206.8 50.3 
BORA) 2 cates dare ely wt bapa prenes oye 116.4 195.6 45.7 
MEE ci Bid ona ss bP ethawe Sete om 107.5 190.8 42.2 
BOR iii IOI ILIV S 0b 104.0 184.2 40.6 
| ERIS et 0 SR are eA Ee Oe Seaege 89.8 160.9 33.6 
BOBS PEs, ieee. et obec te 81.6 5 142.4 31.1 


Active locomotives are serviceable units, less those reported as stored. 
Active freight cars are serviceable units, less those classified as surplus, 
These factors, too, showed record-breaking results in 1943. 

From Bureau of Railway Economics, Washington, D. C. Special 
Series No. 73. 





quicker coaling. It seems reasonable to swing a chutd 
that weighs only a few pounds rather than move an engin¢ 
that weighs many tons. 


Ash Pan Capacity for Long Runs 


A study of ash pan capacity as compared to drawbar 
horsepower (and therefore the amount of coal that would 
be used per trip) of some recently built locomotives indi- 
cates that the locomotive has run away from the ash pan. 

For instance, 5,000-hp. locomotives have pans any- 
where from 47 to 169 cu. ft. volume. Another comparison 
of ash pans might be pan capacity as compared to grate 
area and it will be noted that 90 sq. ft. grate areas vary 
from 49 to 86 cu. ft. of pan volume. 


The larger ash pans were introduced first on roads with 


very high-ash coal comparatively, but the present trend 
in coal and long runs make large pans a necessity. Quick- 
opening ash-pan slidés are of the greatest importance with 
adequate outlets. The type generally found the most 
satisfactory is the drop bottom type rather than the slide, 
with self cleaning wings, so that'the ashes drop out readily 
with no obstruction or chokes. 


Hoppers for Dumping Ash Pans Enroute 


The following types of ash hoppers in which to dump 
ash pans enroute may be considered : 
1—A Steel Plate on the Ties to prevent burning the 


handled where it will take six to eight minutes to dump 4 
full pan and the locomotive will probably have to be 
moved three or four times. 
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2—A Shallow Pit can be dug, between therails so.that 
the cubical content of one ash pan will readily slide out 
of the pan and get in the clear, making it unnecessary 
to move the engine. A full pan can thus be dumped in the 
allotted three minutes. 

3—A Hopper can be installed under the tracks with 
capacity enough to dump a full ash pan without moving 
the engine and under the hopper a wagon can move 
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Freight 
52.0 A main-line cinder -pit 
45.7 
42.2 Wfor the next engine. Meanwhile, the wagon is moved by 
33.6 fa cable and dumped into a car. 
_ 4A Wet Pit can be provided under the track with a 
is stored . ° ° ° ° 
surplus Side Opening where, at some convenient time during the 
Speci day, 2 locomotive crane can be used to dig out the cinders. 
It may be possible at some points to have the cinders 
—— cleaned out only once in several days. 
hut 5—A Sluiceway Under the Track. There has been 
hut some discussion, although as far as the committee knows 
engi without any installations, of a sluiceway under the track 
similar to that used with great success at stationary power 
plants having slag bottom furnaces. This is simply a tube 
with a high-velocity stream of water flowing through it 
fast enough to carry the cinders along into a pit at the end. 
rawbal The water being re-circulated with centrifugal pumps. 
would§ A small bucket can be dropped into a collecting basin at 
s indi the end and lift the cinders into cinder cars, possibly only 
sh pat. once in several days. In general, it would appear that the 
S any’® facilities for dumping ashes should be large enough to 
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take 100 cu. ft. without moving the engine, to provide 
for present ash pan capacities and possibly larger pans as 
lengths of runs are increased. The problem, of course, 
gets more complicated with multiple tracks and it may be 
possible to develop some sort of conveyor system which 
will withstand the highly abrasive action of the cinders 
and yet will be cheaper to install than the wagon and 
tunnel system. At most points it will be necessary to pro- 
vide water under fairly high pressure, that is, approxi- 
mately 100 lb. so that the ‘wings of the ash pan can be 
quickly cleaned out. In some cases locomotives  them- 
selves have had these ash-pan flushers applied. 
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Water Supply 


te 
dump Considering, again the three minute normal stop of a 
passenger train, the number’ of gallons of water needed 
ng a should be determined, and. then a location found where 
to this amount of water can be put on the engine at the sta- 
ump *§ tion stop without moving the locomotive. Some of these 
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plants will be water alone and some both water and coal. 

It may be advisable to take the water from some over- 
head structure, particularly if the main line tracks are 
so close together that a water plug cannot be erected 
betweerl them although of course a plug is advisable if it 
fits in the picture. 

This water supply should be considered, of course, in 
connection with all classes of locomotives that will take 
water or water and coal at that point, so that the watering 
device can be. moved to the tender manhole without mov- 
ing the locomotive. The watering device piping, etc., 
should be easy to handle, that is, adequately counter- 
balanced so when it is released it can readily be pulled 
over or pulled down into proper position, and of such a 
construction that the force of the water flowing through 
it will not throw it out of control. 

If it is necessary to take 12,000 gals. of water, of course, 
the plug should be easily capable of providing 4,000 gals. 
a minute. Some railroads have water columns- capable 
of delivering 5,500 gals. a minute. In territories where 
doubleheaders are regularly used, it is advisable to have 
a twin set of water columns, so that both engines can take 
water during the normal three minute station time. 

The report was signed by A. A. Raymond (chairman), 
superintendent of fuel and locomotive performance, 
N. Y. C.; R. C. Hempstead, assistant superintendent of 
motive power, C. M. & St. P. & P.; O. R. Pendy, general 
enginehouse foreman, N. Y. C. & St. L.; W. E. Sample, 
assistant superintendent of fuel conservation, B. & O.; 
J. S. Swan, fuel conservation engineer, L. & N.; N. M. 
Trapnell, superintendent motive power, C. & O.; O. E. 
Ward, superintendent motive power, C. B. & Q: 





* “Wikgety-three tons in'75 sec.” 
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Power Transmission on 


The electric transmission used 
not only on straight electric lo- 
comotives but also on gasoline 
motor cars and Diesel-electric 
locomotives, has proved in ac- 
tual service to be very practical 
and to provide great flexibility. 
It has inherent characteristics 
which permit the greatest pos- 
sible percentage of power to be 
delivered under all speed and 
load conditions. 


The weight of the electrical 
equipment and entire construc- 
tion of the electric locomotive 
can be kept within such limits 
that a locomotive of 5,000 to 
6,000 nominal horsepower or more, can be built in one 
unit and kept within track and roadway weight and di- 
mension limitations. However, when power is to be gen- 
erated on the locomotive, as with an internal combustion 
engine or a gas turbine, the weight of the power plant 
combined with that of the electric generators, motors and 
electric controlling equipment is so great that a locomo- 
tive of 5,000 to 6,000 hp. cannot be built in one unit. 

The more modern straight electric locomotives use 
driving wheels 57 in. in diameter or larger, and these 
driving wheels are driven by twin motors providing a 
total of as great as 1,250 hp. per pair of driving wheels. 
With. this construction, a locomotive of 7,500 hp. can, be 
built with six pairs of driving wheels used with.the usual 
truck or guiding wheels depending on thé wheel arrange- 
ment of’ the locomotives. However, with the Diesel-elec- 





L. P. Michael, 
Chairman 


tric locomotives, it has been the practice to use wheels . 


only 36 in. to 40 in. in diameter in order to provide suffi- 
cient height above such wheels for the power-generating 
. equipment without exceeding height limitations for the 
locomotive cab. When using 36 in. to 40 in. diameter 
wheels, an electric motor of 500 hp. is about the limit 
of power capacity that can be built within the space lim~ 
itations. With driving wheels of this diameter and mo- 
tors of this capacity,-a locomotive of 6,000 hp. capacity 
requires 12 pairs of driving wheels. ts 

The arrangement of modern Diesel-electric locomotives 
for passenger train service is a cab containing two Diesel 
electric generating plants of about 2,000: hp. total ‘ca- 
pacity carried on two six-wheel trucks, each truck hav- 
ing two pairs of wheels motorized and the third or center 
pair in each truck without motors. With this arrange- 
ment it is necessary to construct the locomotive in three 
separate units of 2,000 hp. each to obtain a total of 
6,000 hp. : 

It is now proposed to design a gas-turbine locomotive 
of 6,000 hp. capacity in one unit. In order to accomplish 
this, it will be necessary to eliminate the electric trans- 
mission with its electric generators, motors, and electric 
controlling equipment and substitute a direct mechanical 
power transmission from the gas turbine to the driving 
axles. 

Research and development of special materials and 
methods of construction within very recent-years has 
made the gas turbine a practical possibility as a prime 
mover. Similar research and development of special ma- 
terials and methods of construction now make it possible 
to design and construct a practical and rugged mechan- 
ical power transmission for locomotives with consider- 
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Gas-Turbine Locomotives 






Comparison of electric transmission with mechan. 
ical transmission employing hydraulic coup- 
lings — Developments proceeding on 
many components 


able horsepower capacity. One of the principal reasons 
why this has not been possible or practical heretofore 
is that mechanical clutches and power reversing gears 
have not been available for the horsepowers under con- 
sideration. 


Why the Mechanical Transmission? 


During recent years, intensive research and develop- 
ment have, produced hydraulic couplings and torqué 
converters that will transmit power for very small re- 
quirements or up to several thousand horsepower in 
single units. In the design of the 6,000-hp. gas turbine 
locomotive in one unit it is proposed to use one cab 
carried on two six-wheel- trucks. It is further proposed 
to provide two 3,000-hp. gas turbines, each turbine to 
drive through diréét ‘mechanical transmission all the 
wheels and axles of one truck, so that all the wheels and 
axles of the locomotive will be power driven. It is pro- 
posed to locate the two turbines near the center of the 
locomotive cab with the shafts parallel with the longitudi- 
nal center line of the Jocomotive. 

Power is to be transmitted from each turbine shaft 
through speed-reducing gearing to a pair of hydraulic 
couplings, these couplings to be located beside each other 
with their shafts parallel. One coupling is to be driven 
direct from the speed-reducing géar from the turbine. 
The other coupling is to be driven from an idler or re- 
versing gear driven by the reducing gear from the tur- 
bine so that it will be driven in the opposite direction 
from the other coupling. 

A gear on the driving shaft from each of the two 
couplings will mesh with a single gear on a shaft extend- 
ing over and driving each axle in the truck through 
hypoid pinions on the driving shaft meshing with hypoid 
gears on each driving axle. This driving shaft over the 
truck axles is to be on and parallel with the longitudinal 
center line of the locomotive. 

Two hydraulic couplings are provided and geared as 
referred to above so that one can be used to provide for- 
ward.and the other reverse motion to the locomotive. 
This construction provides.a very rugged reversing 
mechanism and also provides a cushioning or shock- 
absorbing element between the turbine shaft and the 
speed-reducing gearing and.the hypoid pinions and gears 
at the driving axles. Air-resistance within the reverse 
motion couplings is to be reduced to a negligible amount 
by producing a partial vacuum in them. 

Further, it is proposed to provide dynamic braking for 
the locomotive by running fluid in both forward and 
reverse hydraulic couplings at the same time and syn- 
chronizing such braking with the standard air brakes, 
the dynamic brake is to be effective for high and inter- 
mediate speeds of the locomotive. The air brake, de- 
signed for a low percentage of braking power, will be 
most effective at intermediate and low speeds and will 
hold the locomotive ‘while ‘standing. 

One. other most important detail in the construction 
of the power transmission, is the universal joint required 
to produce flexibility in the driving shaft from the- hy- 
draulic couplings to the driving axles, which must move 
vertically as required by uneven,track conditions. Flexi- 
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lity in the driving shaft is also necessary to provide fer 
jving-shaft conditions due to the swiveling of the 
ucks under the locomotive cab. The arrangement pro- 
sed for truck construction will limit the driving-shaft 
ingle to 15 deg. with the locomotive on a 23 deg. curve, 
ich is well within the limits of the design of the uni- 
ersal joint under consideration. This universal joint 

of a type of which about a million are being constructed 
nnually for use on army jeeps, trucks, half tracks, am- 
hibians and naval gun mounts. Before the war, these 

ints were used on trucks and busses and also in the 
ower transmission shafts between the electric motors 
nd driving axles on street cars of latest design. 

The manufacturers stress the fact that these joints 
re of the rolling ball type in that power is transmitted 
hrough four steel balls instead of four steel pins as 

the case with the Cardan type universal joint. The 
olling ball type universal joint transmits power, when 
ing operated at an angle, with the same uniform turning 
peed at all points of each revolution for both driving and 
iriven shafts. 

The latest designs use a rubber or composition boot 
9 enclose the entire joint in such a manner as to exclude 
just and foreign matter and also to retain lubricant. 

ll the! During recent months, railroads, and manufacturers 
ls and(pf gas turbines have been greatly interested in the pos- 
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A great many railway divisions 
did not promote a fireman to 
engineman from 1930 to 1940, 
and it was not until after 1941 
that @ shortage of enginemen, 
firemen, conductors, brakemen, 
and other employees developed. 
On some railroads and on cer- 
tin divisions where war traffic 
was heavy this shortage was 
serious. Such a condition existed 
on the Eastern division of the 
St. Louis-San Francisco, where, 
at times, on two subdivisions 20 
per cent of the enginemen were 
borrowed from the lighter divi- 
sions and every fireman with-as 
much experience as two years and ten months who could 
bass the examination was promoted. 

The shortage of men for engine service soon required 
us to lower our standards. Men were employed who could 
not meet the requirements of 1930 for firemen ; that is, to 
be not over 25 years of age, have a high-school "education, 
and be in good physical condition. We. have employed 
student firemen in the past two years much above this age 
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enced firemen up to the age of 50 years. Very few experi- 
enced enginemen have been available. We could and would 
gladly have hired experienced enginemen. But those who 


on other railroads, when asked to take our mechanical and 
ction for go elsewhere. 

Some think that these men will not be with us after the 
war. I am sure they will be with us for some time. The 


majority are making excellent firemen and railroad men, 
but will they be able to make a passing grade when re- 
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and much lower in education, and have employed experi- 


did apply, some with as much as twelve years’ experience . 


air-brake examination would decline and take a job firing 


sibilities of using gas turbines on locomotives. At least 
one gas turbine builder, the Allis-Chalmers Manufactur- 
ing Company, is making intensive studies not only of 
building the gas turbines but adapting them for use on 
locomotives. _ 

At least two manufacturers are developing designs of 
hydraulic couplings and torque converters, to adapt such 
equipment for heavy duty service on locomotives. These 
are the American Blower Company, Hydraulic Coupling 
Division, and the Bendix Corporation. Designs are being 
developed by the Bendix Products Division of the Bendix 
Aviation Corporation for heavy- duty Bendix-Weiss 
rolling-ball universal joints, for heavy traction. 

The Falk Corporation is developing designs for the 
speed-reduction gearing for the power transmission from 
the gas turbine to the hydraulic couplings in the power 
transmission line. The Gleason Works has designed 
a heavy duty hypoid pinion and gear set for transmitting 
power from the driving shaft to the driving axles. The 
Timken Roller Bearing Company has designed roller 
bearings and housings for the driving shafts and driving 
axles. The General Steel Castings Corporation have 
made studies of the designs to be developed for the cast- 
steel truck frames for use on the proposed locomotive. 

The report was signed by L. P. Michael, chairman, 
Gas Turbine Locomotive Committee. 


Progressive Examinations for Firemen 


An inquiry into the procedures being followed 
with recruits who do not meet full 
standards for employment 


quired to take the examination for engineman, if they are 
required to study and pass examination on so many sub- 
jects, both mechanical and air-brake, over which they have 
no control and the knowledge of which does not help them 
to operate the locomotives, as so many of us know? What 
percentage of the enginemen after a few years’ service 
could again without considerable study pass the written 
examination required to be an engineman on the division 
over which they are successfully running an engine ? Many 
of these enginemen were at one time assigned to a regular 
engine and were required to keep the wedges adjusted, 
rods keyed, and to make inspection of their engines. Then 
train speeds in freights were lower. A delay could be run 
out. without a report and engine breakdowns were more 
numerous. But, today, with freight trains running on pas- 
senger schedules engines in the pool going over two to six 
divisions, crews changing in the yards, or at passenger 
stations where the inbound crew could not make an inspec- 
tion if he desired and the outbound crew’s time so limited 
that inspection and servicing of the engine must be per- 
formed by the enginehouse forces, the most they could re- 
port would be a lame engine, one not lubricating or pound- 
ing excessively, or some item noticeable from the cab while 
in motion, such as steaming or the performance from: 1 in- 
jectors, feedwater heaters, etc. 


Progressive Examinations 


Of the fourteen railways that answered a series of Ave 
questions, all had first-, second- and third-year examina- 
tions. All roads except one wrote the third and final 
examination. Eleven had the final mechanical examina- 
tion conducted by the road foreman of engines and the 
air brake and train handling by the air-brake instructor. 
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Two road foremen of engines handle the air brakes also. 
One road foreman and master mechanic handled the 
examination. One road had an examiner appointed for 
this work. 

Two of the roads had instruction schools where the 
firemen could attend and obtain the information needed. 
One of the schools was supported by the men paying a 
small sum of money and the railroad equipped cars for 
the instructor who was paid by the men. One road sup- 
plied books, both mechanical and air, that would give the 
necessary information. Four roads stated that the Trav- 
eling Engineers’ Examination Book did not contain suf- 
ficient information and ten others let the men obtain the 
desired’ information from instruction books put out by 
the air-brake companies and the manufacturers of the 
various devices, plus instruction classes held by the road 
foremen of engines and the air-brake instructors and 
Traveling Engineers’ book. 

In the lists of questions sent by ten of the railroads, the 
first year on all roads deals with the duties of the fireman 
and is limited to firing practices. The second year goes 
into combustion and firing practices, and leads up into 
boilers, ash pans, front ends, injectors, etc., with some 
questions on air brakes, such as pumps, brake-valve posi- 
tions, gauge pressure, names of equipment on cars.. The 
third and final differ considerably in some respects de- 
pending on whether locomotives are oil-burning or coal- 
burning or both, and on the type of power used on the 
particular railroads. With so many appliances now on 
the locomotives manufactured by various concerns per- 
forming the same function such as feed-water heaters, 
injectors, lubricators, water-circulating devices, front-end 
draft appliances; superheaters, and many other things 
too numerous to mention here, it requires that each rail- 
road have its questions somewhat different in the mechan- 
ical examination, but all roads come closer together in the 
air-brake and train-handling examination questions ex- 
cept for a few questions on New York air brakes where 
the road has the control valve instead of the No. 6 dis- 
tributing valve. But all come together on the new No. 
8ET and the plain and K triple valves, AB valves, UC, 
PC, and the new HSC and D22 valves. 

Eight of the railroads give to the firemen a book con- 
taining the questions to be asked so the firemen would 





have to study only on the questions asked. Three of th 
roads had an excellent book giving both the questior 


and the answers which is not only a great aid to thy 


fireman when preparing for examination, but of gre: 
help to all enginemen after passing the examination 


This is used in the same manner as the instruction boo 


on air brakes and train handling which all these road 
have issued in some form or other and to which they ca 
refer at any time the same as to the Book of Rules ani 
like the Book of Rules the road foreman or instructo 
can hold classes and explain the answers to the fireme 
and enginemen can be kept fully informed. 

We should keep our first-,.second-, and third-ye: 
progressive examinations and require the firemen to pa 
a written examination. We should not lower the amou 
of knowledge of the locomotive and its operation, but 
could revise our examination questions laying more stre 
on operation and train handling and less on breakdow 
except on valve gears and broken pipes. 

Give the fireman the information as to what he is r 
quired to study by giving him the questions and answe 
and then know he understands what the answers reall 
mean. If the answers are not given with the questions 
classes should be held to instruct and teach the answer 
as they pertain to each road. After a man has become a 
engineman he can practice what he has studied and bee 
taught and then can get that something that only tim 


_ and the handling of an engine and trains can give an en 


gineman, which can not be taught or learned from 
book ; that sense of feel, judgment and timing that make 
a successful engineman. 

The report was signed by H. L. Malette (chairman) 
road foreman of equipment, St. L.-S. F.; E. B. Thayer 
road foreman of engines, N. Y. C. & St. L.; W. Medlock 
master mechanic, D. & R. G. W.; L. C. Otto, traveling 
engineer, C. M. St. P. & P.; W. H. Eakin, road foremai 
of engines, C. & O.; C. R. Radcliffe, road foreman 0 
engines, B. & O.; O. C.. Branch, road foreman of en 
gines, S. A. L.; E. W. Erisman, general road foremat 
engines and superintendent air brakes, Wabash; E. A 
Shields, road foreman engines, P. & S. F.; A. G. Newe 
district road foreman of engines, Sou. Pac.; J. H. Chris 
toffel, road foreman of equipment, C. R. I. & P.; A.R 
Erickson, road foreman of engines, C. & N. W. 





One of three 4-8-2 freight locomotives built for the Lehigh & Hudson River by Baldwin. 
419,500 tb.—Diameter of drivers, 73 in. 
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Tractive force, 67,200 tb—Weight of engine 
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C. D. Allen, 
Third Vice-President 


C. M. Lipscomb, 
Secretary- Treasurer 


T ux work of the various.committees- of the’ Locomo- 
tive Maintenance Officers’ Association was broadened ‘in 
scope during the year 1944 to embrace several subjects 
not heretofore included in the programs of this Asso- 
ciation, New committees have been set up to deal with 
the subjects of welding, héat treating and forging, Diesel 
locomotive maintenance facilities, safety work and lubri- 
cation. In the case of the above mentioned subjects the 
personnel of the comrhittees has been selected and the 
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S. O. Rentschler, 
Second Vice-President 


F. J. Topping 
First Vice-President 


Complete reports presented 
dealing with the training of 
supervisory personnel in the 
post war period and on the 
performance of cutting tools 


work of the several groups organized. Included in this 
report of the year’s activities is a progress report of one 
of the above committees with an outline of the proposed 
subjects selected for investigation. 

In the group of reports completed for this year’s meet- 
ing and presented herewith the report on the training of 
supervisory personnel gives some indication of the prob- 
lems that will be faced by the railroads in the postwar 
period and what the roads must do in the matter of train- 
ing officers and supervisors to prepare them to cope with 
the great variety of new conditions that will be a part 
of the job of operating the mechanical departments in 
the immediate future. 

The report of the Committee on Shop Tools offers an 
addition to the data on the use of modern ¢utting tools 
in the machining of locomotive parts that were presented 
in the report of that committee in 1941. ‘Since that time 
the railroads have gone into the market for many new 
items of shop equipment and machine tools and, as the 
report points out, the new equipment has demonstrated 
its time-saving characteristics in ‘a manner such as to 
cause many of the older units in service to stand out in 
bold relief.» 

‘Some of the reports, especially those on Diesel main- 
tenance facilities and air-brake maintenance,’ were not 
completed in time for inclusion in this issue. 

The officers of the Association who served during the 
past year are, president, J, E. Goodwin, assistant chief 
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mechanical officer, C. & N. W.; first vice-president, 
F. J. Topping, master mechanic, C. & O.; second vice 
president, S. O:-Rentschler, mechanical superintendent, 
Mo. Pac.; third vice-president, C. D. Allen, master me- 
chanic, C. & O., and secretary-treasurer, C. M. Lipscomb, 
assistant to production engineer, M. P: The members 
of the Executive Committee are F. J. Topping, master 
mechanic, C. & O.; G. Crowder, superintendent motive 
power, Georgia & Florida; T. C. Shortt, chief mechanical 
officer, N. Y. C. & St. L.; W. P. Buckley, shop superin- 


tendent, C. St. P. M. & O.; W. E. Vergan,; supervisor air 
brakes, .M-K-T ;-G. A,-Silva, shop-superintendent, B. & 
M., and G. E. Bell, general foreman, I. C. The members 
of the Advisory Board of the Association are O. A. Gar- 
ber, chief mechanical officer, Mo, Pac.; D. S. Ellis, vice- 


\president, Lima Locomotive Works; J. Roberts, man- 


aging director, National Railways Munitions Limited; 
P. O. Christy, general superintendent equipment, I. C., 


and D. J. Sheehan, superintendent motive power, C. 
& E. I. 


Preparation of Supervisors for the Assumption 
of Post-War Duties 


The industry whose post-war 
plans do not include, as an 
essential and well emphasized 
part thereof, a plan for training 
its supervisors to assume and 
discharge their duties properly 
under the new order of things 
is neglecting one of the most im- 
portant phases of its problem. 

This is applicable not only to 
industry as a whole, but like- 
wise, to that portion of railroad 
industry which has to do with 
the maintenance of its motiv: 
power. Since we are consider- 
ing the problem as locomotive 
maintenance officers we shall 
confine our’remarks to those believed to be particularly 
pertinent thereto. In their order of chronology, these 
considerations will be: First, what changes can we expect 
in the present problems? Second, what new problems 
will need to be faced? Third, what training will be 
needed so that these changed and new problems can be 
coped with best by the supervision? Fourth, what train- 
ing methods will be most effective to fit the supervisor for 
his post-war duties? 





F. K. Mitchell, Chairman 


Two Kinds of Post-War Problems 


Beyond a doubt the old problem which will have under- 
gone the greatest change will be the labor problem. Not 
only will the supply of labor have entirely reversed itself, 
but also a new mental attitude on the part of labor will be 
experienced. Today labor is a scarcity. When the war is 
concluded the picture will change to that of one in which 
there will be a surplus. Furthermore, the preponderance 


of available labor at this time is the older men, whereas ' 


the preponderance of available labor after the war will be 
younger men. Those older men have, in general, known 
nothing but railroad work, primarily steam locomotive 
construction and maintenance. The younger ones who will 
become available after the war will have had but little 
service on the railroads, and they will have traveled far 
and have been inculcated with ideas which may not fit 
too well into our older order of things. Furthermore, 
they probably will have but little knowledge of, and less 
respect for, the existing labor agreements and conditions 
heretofore accepted. It is altogether probable also that 
they may feel that the sacrifices which they have made 
during their military or naval service have been such as to 
entitle them to a more important role than their standing 
as prescribed by existing agreement and legal decisions 
-would normally give them. Even labor leaders may have 
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Many and varied are the problems with which the 
supervisor will be faced when the war is 
over—Training is the best preparation 


difficulty in coping with these changed aspects, and cer- 
tainly the supervisor will. - 

These returning service men will have, in many in- 
stances, been building, maintaining and operating Diesel 
equipment, airplane engines and many types of prime 
movers other than steam. This may cause them to look 
on the steam locomotive and present construction and 
maintenance methods as a relic of the dark ages. Such an 
attitude may make the problem of rebuilding a smoothly 
efficient maintenance force more difficult than any similar 
one ever faced by the locomotive maintenance supervisor 
in the past. , 

During the war, the demand upon the maintenance 
supervisor has been for high production, rapid returning 
of equipment units to service and their retention in service 
until such time as shop capacity, manpower and traffic 
demands would permit their withdrawal for repairs. All 
this has been too often accomplished at the, sacrifice of 
economy and good maintenance standards. Overtime, 
now flagrantly expended, will have to be curtailed, work 
economically planned, equipment shopped on condition 
demands, unsatisfactory subsitute materials and repair 
methods replaced with more substantial materials and 
better established practices. These tasks will demand the 
finest type of supervision. 

All of the problems so far discussed are only more exact- 
ing phases of problems which are not in the main entirely 
new to the supervisor. There will, however, be other 
problems with which the supervisor is at this time 
entirely unfamiliar. These will arise through the desire 
of railroad management to furnish a type of service after 
the war which is superior in many ways to anything here- 
tofore offered. 

Higher speeds of passenger and freight trains will no 
doubt be one of the principal considerations. On existing 
steam motive power units this will demand from the 
maintenance supervisor a closer attention to inspection 
and repair work. He will have to know, impart to his 
men, and insist on them carrying out an entirely new 
set of tolerances and standards. Failure to do any one 
of those three tasks efficiently may spell the death knell 
of the type of motive power with which he is now most 
familiar.’ 

Whether or not the steam locomotive continues as the 
principal motive power unit, other types are sure to become 
more and more prevalent. The supervisor must, there- 
fore, make himself thoroughly familiar with these new 
types. He must learn their capdbilities and their short- 
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omings. Not only must he learn a new set of tolerances 
ad maintenance requirements which will accompany each 
¥ these new motive power units, but he must learn the 
sachining and finishing processes which will need to be 
sllowed in order to comply with them. All these things 
he will be required to impart to his men, In many cases 
his will mean the teaching of “new, tricks” to an “old 
Hog”. A 

Part of managements’ post-war plan will no doubt be 
the introduction of new machines, tools, equipment and 





ethods, developed for war production but adapted as a 
ost-war measure to railroad work. The supervisor will 
ave to familiarize himself with this new equipment, and 
perations, and impart to his men the knowledge of how 
to operate the tools, run the machines and carry out the 
new processes. 

To burden the supervisor with these new problems 
without helping him prepare in advance to handle them 
would not only be an injustice to him, but likewise, to 
the men he supervises and the company which he repre- 
sents. From the very nature of the problems already 
discussed it is evident that they fall into two principal 
categories, namely, labor administration and mechanical 
operations. Hence it can be properly concluded that two 
types of training will be necessary—the first being psycho- 
logical and the second mechanical. : 

Before discussing these training requirements _sepa- 
rately, it is considered essential to make mention of a 
requirement which should be an important part of both. 
This is nothing less than the obligation on the part of 
management to thoroughly acquaint each supervisor with 
each of its post-war plans which may in any way effect 
the supervisor’s job. Although such a procedure might 
seem too logical to need much emphasis, it is, unfortu- 
nately, one which is all too likely to be overlooked. 


Training for Labor Administration 














The labor-administration element of the post-war train- 
ing of supervisors lends itself most naturally to the con- 
ference method. Its success will be dependent primarily 
on these factors: First, the selection and preparation of 
the material for presentation at the conferences; second, 
the manner in which the importance of these conferences 
is sold to the supervisor; third, the qualifications and 
fitness of the leader who is charged with the conducting 
of the conferences. 

The material used for these conferences should be 
pertinent, concise and homely, Preferably, it should be 
prepared by the mechanical department in such a manner 
as to fit their problems. It should then be reviewed 
by the personnel department so that no error in strict 
conformity to company policy and labor agreements may 
be included. It should include such material as: 

1—A review of agreements and rule interpretations. 

2—Approved methods of grievance handling. 

3—Diplomatic handling of promotion, demotion and 
reassignment. 

4—Governmental and company regulations covering 
return of upgraded men to their former status or 
that to which they will be entitled under existing 
agreements. 

S—All regulations covering the return of furloughed 

men from military service. 

6—The safety of employees. 


The preparation of the supervisor to take advantage 
of these conferences should. be carefully planned, in other 
words, a thorough diplomatic job of selling the benefits to 
be derived from them should be done. This committee 
looks upon the immediate formation of foremen’s clubs 
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as a logical beginning. Such clubs, founded with a social 
background and mutual assistance to its members as an 
important and emphasized feature, will create a medium 
through which these needs and benefits may be brought 
home to the supervisors. This process might well be sup- 
plemented by the distribution of well worded circular 
letters or bulletins to all supervisors. 

The ‘selection of the-man-or, mien to conduct these con- 
ferences is a highly important matter. He or they should 
have good personalities, be well grounded in shop experi- 
ence and the handling of men, thoroughly familiar with 
labor agreements and understandings, and have a com- 
pelling interest in the task. To thé extent that the selec- 
tton of this group is successful, the results of the confer- 
ences will likewise be successful. 


Experimental Shop a Factor in 
Mechanical Training 


One of the most essential elements of mechanical 
operations training methods is the posting of supervisors 
on, management’s policies and plans. This can be done 
through media already suggested, namely, supervisors 
clubs and bulletins to the supervisors, augmented by gen- 
eral discussions at foremen’s shop meetings. Such a pro- 
cedure will guide the thoughts of the more alert super- 
visors, in the right channels so that their reading and study 
during other than shop hours will be most beneficial, and 
create interest in#hé detailed instruction which should then 
follow. Another step in the right direction is the creation 
of general supervisors’ committees on machining practice, 
forging and heat treating, boiler maintenance, welding, 
metal spray, etc. It is recommended that these commit- 
tees be small, that the most progressive men be assigned 
on them, and that they be headed by the most progressive 
and best posted candidate that can be selected. 

After the creation of such committees, they should be 
kept active. by being used to advantage, asked for advice, 
to interchange information between shops and kept posted 
about any new tools, machines or methods which the 
management contemplates installing. 

The next step should be the setting up of an experi- 
mental shop wherein new tools, machines and methods 
can be developed, perfected and demonstrated. After the 
experimental shop has perfected to the best of its ability 
a process, method, tool or machine, the committee or com- 
mittees most directly concerned therein should be called 
in to a clinic or production forum. At this clinic a 
demonstration should be made and every phase of the use 
or uses of the new idea should be thoroughly discussed, 
its adaptation to the general use at all shops considered 
and set ef mechanical instructions drawn up and agreed 
upon for approval of the proper general officer. 

When these instructions are approved the real educa- 
tional program is ready for its start. Copies should then 
be distributed to all supervisors whose work is to be 
affected, accompanied with a brief statement of the need 
for and expected benefit. The duty of the individual 
members of the committee to whom the new idea or 
process is most intimately associated should be the 
setting up at their respective shops to carry out the 
process and the holding of a clinic there at which local 
supervisors and the workmen who are expected actually 
to use the tool, machine or process should be required to 
attend. Following a thorough demonstration, the mechan- 
ical instructions should be discussed and all present given 
an opportunity to ask questions and be instructed in detail. 

The report was signed by F. K. Mitchell (chairman), 
assistant general Dy ay Taare motive power and rolling 
stock, N. Y. C.; C. P. Brooks, mechanical engineer, Erie; 
C. H. McAmis, schedule supervisor, M. P.; K. Berg, 
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superintendent motive power, P. & L. E.; W. V. 


H. J. Schulthess, chief personnel, D. & R. G. W.; 


This year’s report is in the na- 
ture of a progress report out- 
lining the plans of the committee 
for the coming year. The Lu- 
brication Committee has selected 
two subjects for consideration 
and these have been assigned to 
two sub-committees. The sub- 
jects are (1) Locomotive 
chassis lubrication and (2) 
Lubrication of roller bearings 
and methods of servicing. The 
specific sub-divisions of these 
two general subjects cover a 

“< wide range of individual topics 
J. R. Brooks, Chairman as indicated by the following 
outline of the proposed report: 


Chassis Lubrication 


GENERAL LUBRICATION PRACTICE 
a—General physical specifications of oil. 
b—Method of checking oil. 
c—Length of period for checking and removing oil. 


FACILITIES FoR APPLYING Ort To HousINGs AND BoxEs 
a—Oil guns. , or 
b—Portable oil tanks using hose of flexible tubing. 
c—Cleanliness. 


LUBRICATION OF PEDESTAL AND OuTsIDE HoUuSING 
AND Box SURFACES | 

a—Mechanical lubrication. 

b—Oil gun lubrication. 

c—Squirt can lubrication. 


Water In OIL 

a—Methods and suggestions for keeping water out of 
housings and boxes. 

bMethods and suggestions for keeping water out of 
storage containers. 

c—Rust inhibitors. 

d—Length of period and methods in checking for 
water in housings and boxes. 

e—Discussion of steam jet and other pressure loco- 
motive washing systems. 


Metuops or KEEpinc Recorps or SERvicING PERIODS 
a—Keeping inspection cards in locomotive cabs. 
b—Keeping inspection cards in engine houses. 
c—Methods of issuing instructions to maintenance 

forces through the use of mounted charts, ‘booklets, etc. 


Roller Bearing Lubrication 


The members of this committee believe that.accurate 
records. of, inspection for lubrication and water. should be 
kept, by all railroads operating roller bearing locomo- 
tives and that this record. should be kept on a card to, be 
carried.tin the air brake card box in the. cab; ofeach 
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, iner- 
man, assistant to superintendent motive power, C. s O.; 
R. G. 


Report of Committee on Lubrication 


. cation instructions issued to maintenance forces, as well C3 Bral 




















Malsi, apprentice instructor, L. & N.; A. H. William 
general supervisor training, Can. Nat., and Roy |\ 
Wright, editor, Railway Mechanical Engineer. 


Committee offers program for investigation 0 
mechanical lubrication methods for chassis 
lubrication and the methods of servicing roller 

bearings—Permanent card reports suggested 


locomotive ; also that the record of inspection should bf 
signed by the individual doing the work. 

When a locomotive is away from its assigned maint 
nance point, the cab card record makes it possible fo 
maintenance forces at the temporary maintenance point 
to know when the locomotive is due for inspection and§ E. A. G 
give it the proper inspection, and it also eliminates thelncreas: 
use of valuable time inspecting a locomotive that is not 
due for inspection. 

It was agreed that the proper maintenance and in 
spection’ of - pedestal lubrication systems should t¢ 
strongly stressed since it is at this point that the sto 
is written on tire mileages, side-rod bushings and the 
ultimate life of the roller bearing and its related parts 

Concerning the general physical specifications of oil 
the general policy of a roller-bearing manufacturer is ty 
approve the use of any oil submitted by any railroad > 
oil company, if a sample passes the standard test set up 
for checking oil for roller-bearing applications. 

Consideration is to be given to the matter of the 
accumulation of water in locomotive roller bearing ap-{——— 
plications and its relation to steam-jet and other pressure 
locomotive washing systems. 

The variation in a period of time for checking the oi 
level and water in the applications on various railroads 
was discussed at a recent meeting of the committee 
Some railroads check.the oil level at every despatchment 
whereas other roads check the oil level at various period 
of time. Some railroads check for water every seven 
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days, while others check in periods of time ranging from Dri 
10 days to three months, which is the quarterly inspec- a 
tion. Driv 
The lubrication section of the Assembly, Lubrication oper 
and Maintenance Instructions for locomotive roller bear- é 
ing applications furnished the railroads by one roller ~ 
bearing manufacturer reads as follows: “Check oil every 
30 days, or whenever necessary to maintain correct Bral 
level; drain water from housing every seven days by i 


removing drain plug.” 

To assist the committee in the study of this subject, all 
railroads operating roller bearing locomotives will be 
asked to furnish the committee copies of the latest lubri- 





as blank forms of the locomotive lubrication records 
which they maintain. Copies of instructions issued by 
manufacturers of locomotive roller bearings will be be 
obtained. | | > ae 

The members of the committee are J. R:) Brooksg® Phy 
(chairman), supervisor of lubrication and ‘supplies, C. mod . 
& O.; L. N. Griffith, lubricating ‘engineer, S. P.; F. C. 7 
Ruskaup, assistant to general ‘superintendent motive 12, t 
power, N.Y. C.; W. C. Sanders, general manager, Rail strides 
road Division, Timken Rollet Bearing Company; B. Lg in 
Thompson, assistant’ division superintendent terminals, abe 
N: & W,,-and J. Mattise, general road foreman of et- tt 
gines, C.. & N. W. realized 
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This committee presented its 
initial report at the 1941 meet- 
ing of the Association and, at 
that time, the difficulties that 
have been encountered by the 


tion 6 supervisors in railroad back- 
hassis shops and enginehouses were 
roller not anticipated; neither, by any 
ested means, have they been entirely 


surmounted. 

At that time we were not yet 
actively in the war although for 
many months past our own de- 
fense preparations and the mu- 


10uld 


mainte 
sible fo 


ce point ; nitions and supply industries 
ion andj & A. Greame, Chairman had produced sufficiently great 
oe r: increases in railroad traffic to be reflected in the demand 


for motive power and rolling stock. 

These facts are mentioned in this report only for the 
purpose of relating them to the general condition of the 
machine tools and shop equipmerft of railroad shops in 
1941 and since. In brief the machine-tool equipment of 
the average railroad shop in 1941 had an average age of 
between 25 and 30 years and for many years no great 
amount of buying had been done. 

Because of the age of machine tool equipment the shop 
supervisors most directly connected with machine-shop 
output were beginning to realize that many of the advan- 
tages of the modern cutting tools were almost entirely 
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Report of Committee on Shop Tools 


Progress report on use-of modern cutting tools 
includes additional data on machine operations 


past two years have served not only to acquaint shop 
men with the possibilities of new tools but, still more 
important, to emphasize as never before the inadequacy 
of many of the machine tools that have been maintained in 
service well beyond the point, in years, where they could 
perform economically. 

The entrance of this country into the war created a 
demand for machine tools far beyond any reasonable ex- 
pectations and at the same time caused to be set up a 
priority system under which the railroads did not fare too 
well. Both of these conditions resulted in the inability 
of the roads to secure new tools at a time when they 
needed them more than at any time in their history. 
Apparently, as circumstancs which have since developed 
indicate, this drastic need, coupled with the inability to 
secure tools caused a resolve on the part of many railroad 
officers and supervisors to take the steps necessary to 
prevent such a condition developing again. 

Early in 1943 there were indications that the defense in- 
dustries were rapidly being supplied with the needed tools 
at a rate which would soon leave some production which 
could be diverted to the railroads and a questionnaire* 
was sent out to explore the character of their needs and 
the attitude of the railroads toward buying. The re- 
sponse, from mechanical officers of roads all over the 
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Table I—Machine Operation Data—Locomotive Parts 
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tealized as a result of the use of several types of new 
cutting tools and these examples multiplied dozens or 
tundreds of times in shops throughout the country. in the 
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of machines, although some 20 different types were men- 
* The results of this oremeesiire were published in Railway Mechanical 
1943, page 549. 
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Type of Machine — Bullard 42-in. Cutmaster vertical turret lathe 
Type of Cutting Tools — High-speed steel 
ame of Part — Locomotive piston head 
Material — Cast steel 
FIRST SETTING 
Oper- ———Main head. ——Side head 
ation Speed, eed, Speed, . 
No. Description of operation fpm. Rpm. in. fpm. Rpm. in. 
1 Face C with main head 21 10.49 .0312 3, ‘3 
Bore A with main head 21 10.49  .0312 ot “4 ie 
Face J with side head ‘ ae a 66 10.49  .0208 
2 Rough bore G with main head 57 10.49  .0312 oF A a 
Rough turn N with side head y Yi 66 10.49 .0312 
3 Rough angle-face D with main 
hi 57 10.49 .0208 i. ii bs 
Chamfer K with side head ; nd 63 10.49  .0052 
4 Finish turn D with main head 33 6.02 .0208 
Cut ring grooves L with side 
head 38 6.02 .0039 
5 Finish bore A with main head 
—for locating plug 66 33.35 .0156 
6 Finish G and E with main head 57 10.49 .0156 ea wa 
Form H with main head i =) i a 
Semi-finish turn N with side head 63 10.49 .0156 
SECOND SETTING 
Oper- ———-Main head. ——Side head 
ation Speed, Feed, Speed, Feed, 
No. Description of operation fpm, Rpm. in. f.p.m. R.p.m, in. 
1 Face U with main head 62 33.35  .0208 
Rough turn S with main head ¥ os 
2 Rough turn N with side head “e 63 10.49 .0208 
Face P with main head 10.49. .0208 és Pa ‘is 
3 Rough turn Q with main head 33 6.02 .0208 bs 
65 18.5 .0208 - ae < 
Rough groove L with side head oe ae 38 6.02  .0039 
4 Finish Q with main head 57 10.49 .0156 oe * — 
Chamfer M with side head yh A 65 10.49 .0039 
5 Finish turn S and bore R 
with main head 22 7.41 .0156 “i di od 
Finish groove L with side head if cs 54 46 7.41 .0052 
6 Chamfer O with main head 63 10.49 .0156 
7 Form T with main head 21 10.49 .0052 ais e oi 
Finish turn N with side bead ie a ef 63 10.49 .0156 
THIRD SETTING 
Oper- ———-Main head ———Side head 
ation : Speed, Feed, Speed, 
No. Description of operation f.p.m. R.pm. in. f.p.m. R.p.m. in. 
1 Taper bore W with main head 63 56.98  .0208 
(rough) 
.0156 
(finish) 


2 Form B with main head 64 56.98  .0156 





Table If—Machining Locomotive Piston Heads 
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5-0 ee Ist. Operation 2nd.Operation 3rd.Operation 
0-3 Face"C"withM.H-Face J"withS.Head Rough Bore’G'with MH. Rough Face"D "with 
Rough Bore"A with M.H. Rough Turn'N'with S.H. Chamfer "kK with$| 
0-00-0 4th.Operation - Finish Turn"D'withM.H. 
Rough Groove Turn L with SH. 
0-2-24 
Sth.0peration 6 th.Operation 
0-20-33 Fin. Bore’A'with M.H. Finish Gard"E withM.H. 
for Locating Plug Semi- Finish Turn N withS.H, 
Ist Setting Form “H'withM.H, 
* 
Machining 
time, 
hr.-min.-sec, 
0-7-16 
0-9-30 a 2a 
| st. Operation~Face U with MH. 3rd.Operotion-Rough Turn’@ with MH 
RoughTurn S with MH. Rough Groove L with<! 
L 
0-39-18 N 


0-48-48  2nd.Operation- Rough Turn'N'with S.H. 


Tur 4th Operation- Finish Turn'@' with MH. 
Face"P" with MH. 


Charfer"M with SH 














0-30-0 5 th. Operation ara. as 
Finish Turn Sand Bore R'with MH. a vad Ho 
FinishGroove LwithSH. 9 T “tus “ 
* % p 2 
0-1-33 Yes TE 
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0-24-0 yy 5 
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2nd.Setting 
Machining 
mw ‘ Ist Operation- Taper Bore’W'with M.H, 
0-13-18 





2nd.Operation- Form"B'with M.H. 
3rd.Setting 































tioned as needed, those which stood out most promi- 
nently were wheel machinery for both locomotive and 
car work ; turret lathes ; vertical boring and turning mills ; 
milling machines, radial drills and precision grinding 
machines. The reasons for needing such machines were 
given as: (1) Increasing output; (2) Decreasing cost; 
(3) Obtaining greater accuracy and (4) Manpower 
shortage. Of course, two of these four reasons may be 
. considered as being due to the war but certainly the first 
three mentioned are peacetime reasons as well. Most 
significant is the fact that reason No. 3—obtaining greater 
accuracy—was mentioned with greatest frequency. 
During the latter part of 1943 and during the current 
year the railroads have made purchases of machine tools 
and shop equipment amounting to several millions of 
dollars and a substantial part of this equipment is now 
in service. The maximum possibilities of these new tools 
have not yet been fully realized and the efforts of this 
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committee to secure complete data concerning these pos- 
sibilities were handicapped by the conditions under which 
railroad shop supervisors are working today. 

In Table I are a few typical examples that were Sup 
plied the committee and these are offered as a suplemett 
to similar data which were included in the 1941 report. 
Table, II gives data indicative of the machining time 
savings to be effected on a locomotive piston head on 3 
modern machine. Comparisons of this time with olde! 
machines will show the possibilities of savings to be a 
complished by machine-tool replacement. 

The report was signed by E. A. Greame (chairman), 
tool foreman, D. L. & W.; F. Perkins, shop supefit- 
tendent, Grand Trunk: Western; W. W. Brown, shop 
supervisor, B. & M.; J. I. Stewart, supervisor shop m* 
chinery and tools, N. Y. C.;/L. H. Schiefele, engineet 
of tests, Reading, and H. C. Wilcox, associate editof 
Railway Mechanical Engineer. 
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Tu Rock Island’s electrical shop at Silvis, Ill., has been 
arranged and equipped to meet all the electrical mainte- 
nance requirements of Diesel-electric locomotives. Tools 
and shop equipment are so arranged that work moves 
progressively through the shop via three routes: one for 


field frames, one for armatures requiring rewinding, 
and one for armatures requiring ordinary maintenance. 
Men in the shop specialize on certain jobs as the work 
progresses, one man or group doing dismantling and 
cleaning, another taking care of brush rigging and field 
coils, one of stripping and banding, one of rewinding, 
brazing and soldering, one of grinding, undercutting, etc. 


rogressive Motor Maintenance 





Rock Island adopts best of 
manufacturers’ methods and 
machinery for overhaul and 
repair of Diesel locomotive 
electrical equipment 


The shop is divided into three sections. The south sec- 
tion, as shown on the shop layout, where the motors are 
received and which contains the field-coil line, is equipped 
with two overhead cranes which travel the full length of 
the shop. The middle section has one overhead crane 
that also travels the full length of the shop, and in addi- 
tion to this there is an electric-lift jib crane at each work 
position where heavy parts must be handled. The third 
section is on the north side and is used- mostly for shop 
maintenance office, tool cribs, etc. 

All traction-motor parts and fits are maintained to 
standard dimensions so that any armature, frame, field 
coils or brush rigging may be used in any motor of a 
certain type, and any motor may be used in any locomo- 
tive requiring that type of motor. Drawings and specifi- 
cations are issued for all work showing dimensions, in- 
sulation thickness, length of-leads, temperature and ad- 
vance for motor pinions, etc. 

In normal practice, traction motors for switching loco- 
motives are shopped on four-year periods and road loco- 
motives when they have accumulated 17 5,000 miles. The 
type of work done on the motor depends upon accumu- 


General view of the electrical shop showing a traction motor 


Raliway M 
NOVEM en eae Engineer 


in the foreground being transported on the monorail conveyor 
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lated mileage. Motors are cleaned and inspected at all 
shoppings and.are given such repairs as may be needed. 
After 300,000 miles of service, motors are’ dipped and 
baked. They are rebanded at 600,000 miles. 





The final operation in the degreasing tank consists of flushing 
the part to be cleaned with a stream of the cleaning solution 


Motors needing inspection, cleaning and repair are 
brought to the east end of the shop (the left end of the 
diagram) by a monorail hoist, This facility was avail- 
able when the shop was equipped for electrical main- 
tenance and its use incorporated as a part of the proce- 
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dure. Motors are received from the railroad in box: cars. 


They are unloaded with the use’of monorail hoist and p when 


carried to a platform on the west end of the shop where me 
e 


the crate or skid on which they are received is removed, } 
the skid is left at the west end of the shop for use on a 
completed motor, the motor is then moved by the mono- Sil 
rail crane to the east end of the shop and deposited on a 
skid which is picked up by a battery-powered manually 
operated hydraulic lift truck and run into the shop. 

The first operation consists of running the motor from 
the 250-volt d.c. power supply and making various ob- 
servations and measurements which are noted on Report 
No. 1, the first part of which is reproduced. This report 
also includes space for making notations on conditioning 
and repairs required for frames and heads, nose support, 
wear plate, frame covers, brushes, brush holders, baffles, 
cleats, motor leads, lead clamps, bushings and terminals, 
gear-case support, pinion axle-bearing brasses, axle-bear- 
ing supports, armature friction bearings and various fit- 
tings. There are eight such report sheets on which are 
recorded the condition of and the work done on the vari- 
ous parts of a motor. These are (1) the stripping report 
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described, (2) anti-friction bearings, (3) field coils, (4) J PF 
brush holders, (5) anti-friction housings, (6) assembly, em jo 
(7) armature inspection, (8) armature rewind. Each foo. , 
operator signs the sheet for the work he has done. eo iii 

Card records are also kept for recording the mileage §.. ..., 
accumulated on each armature and field coil, the major gs ar 
item of work performed at each shopping, such as arma- 9.) 2. 


ture rewound, new bands applied, etc. A record of this 
work is shown on the card in abbreviated symbols such as 
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4—Field coils and pole pieces before ‘repair 
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ature rewound A/R, bands replaced B/R, shafts re- 
aced S/R, etc. In addition, this information is referred 
when a motor is received in the shop in order to see 
hat work is required. The work required is then shown 
the stripping report which enables the mechanic 





Silvis Shop Automotive Electrical Report No. 1 
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tripping the motor to route and show what work is 
equired. For example, a motor has accumulated 600,000 
iles since it was last banded. The man stripping the 
otor will then show on the armature report to reband 
is armature, etc. There is also a bearing-record card 
or recording mileage accumulated, as most roller bear- 
ngs are purchased under an expected 400,000-mile life 
nd are repaired by the manufacturer at a percentage of 
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atrangement of tools and equipment 


Rack No. 
8—Repaired armature parts 
9—Repaired anti-friction bearing heads 
10—Inspected pinions 
11—Axle-bearing caps before repair 
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Rack No. 
12—Traction motor frame support 
rings 


13—Small armatures 
14—Rewind armature parts 
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the cost of new bearings according to a schedule set up 
for a certain mileage. 
The listings on these cards are as follows: 


Service Record 


Job # Type Manuf. 
Field. 





Field Record 





Mfr. Type 
Appld. Remvd. Miles. 
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Armature Record. 
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Type 
Remvad. Miles. Remarks. 


























a ey ee ee 


record 


Ser'l No Mfr. Position 
—Appid. : 


After running and insulation tests are made on the 
motor the pinion is pulled and the motor disassembled 
or stripped. It is the responsibility of the stripper to 
indicate what work needs to be dorie. 

From the stripping floor the motor parts are passed 
to the degreaser. This is a tank sunk in the floor which 
contains a few inches of a liquid degreasing solution at 
the bottom and electric immersion heaters for heating 
the liquid. The part to be degreased is hung in the tank 
above the liquid and vapor from the hot solution condenses 
on the relatively cold motor parts. This is allowed to 
continue for only ten minutes on insulated parts, such as 
armatures, field coils, etc., as a longer period will de- 
stroy the varnish. On parts such as field frames without 
coils, bearing heads and axle caps, this condensation 
continues until the part being cleaned approaches the 
temperature of the vapor when condensation ceases. ‘The 
final operation consists of flushing the part with a stream 
of the solution pumped from the bottom of the tank. 

Details of the procedure of reconditioning traction mo- 
tors will appear in the following issue. 


Battery-V oltage 
Generator Control 


Illinois Central suburban trains are made up. of.two-car 
units consisting of a motor car and a trailer.. Because of 
the bulk of equipment on the motor car, the lighting and 
control battery is carried on the trailer. Charging cur- 
rent is obtained from a motor-generator set on the motor 
car and is controlled by a generator regulator and reverse- 
current relay. 

In the original installation, the usual method of using 
generator voltage for generator control was used, but 


536 





although great care was exercised to make the right vol Shep 
age adjustment, the batteries suffered when cars we P 
changed in service. If the adjustment was made for a cz . 
which operated mostly during daylight hours, it wou Aj 
operate satisfactorily as long as the car continued on thi 
kind of schedule, but if the car was transferred to a ru 
which required a number of hours of lighting, the batte 
could not be kept up. Conversely, if a car were adjuste 
for evening service, the batteries would require an i 
ordinate amount of flushing when the car was changed 4 Tue : 
a run on which little lighting was required. the dias 
The trouble was caused by the drop in the lines to th§ road fo: 
battery and the drop in connectors between cars. ‘T§It is use 
effect a remedy, a pair of control wires was run from tigin Figs 
battery through a pair of coupler contacts between cam correct 
to the voltage coil of the generator regulator. Since thi others | 
circuit must be open when the reverse current relay §use for 
open, an extra contact was mounted on the movable arg elimina 
of the reverse current relay which connects with a fixeg tained : 
contact when the relay is closed and breaks the generatog ing ref 
voltage coil circuit when the relay is open. The generatog pected 
regulator is thus controlled by battery voltage and’ thg remove 
reverse current relay by generator voltage. Since thig elimina 
arrangement was adopted, under- and overcharging dig In tt 
ficulties have disappeared. steam « 
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Shop Tests for; 


Air-Conditioning Equipment 


Tue arrangement of fittings and connections shown in 
the diagram has been found very satisfactory by one rail- 
road for testing steam-ejector air-conditioning equipment. 
It is used in connection with the electrical testboard shown 
in Figs. 2 and 3. Most of the tests consist of checking 
correct operation or of comparing parts and gauges with 
others of known quality. The test apparatus has been in 
use for several years and those who use it*say it has 
eliminated the guess work as to the results to be ob- 
tained from overhauled equipment. In addition to check- 
ing repair parts, when any piece of equipment is sus- 
pected of not functioning properly in service, it can be 
removed for an accurate test and a possible road failure 
eliminated. 

In the diagram Fig. 1, the items shown as No. 1 are 
steam connections for testing and adjusting steam-pres- 


which Seals 
Vacuum Line 
Outlet for Testing Test 
Vacuum Gages 
Master Vacuum 
Gage 
Vacuum Tank 

for Varying Pressure 


Purge Discharge 
Rubber Ball 
Check Valve 


Reducing Valve 
Bellows Test 


Glass Gallon 
with Bottom 


Evaporator 
Feed Valve 


Air Line 
and Valve 
Drain 


Water 


; Condenser or 
in Jug 


Cold Water 
Purnp Test 


6 a Hose 


One railroad’s methods of de- 
termining the condition of the 
various pieces of equipment 
used for steam ejector systems 


are shown at No. 4. The petcock B has a small hole 
drilled in the side so that the connection to the vacuum 
tank is closed when the auxiliary vacuum tank is dis- 
charging. By operating this petcock, the vacuum can be 
varied and held at any value from zero to 28.55 inches. 
By this means these switches can be set accurately. Op- 
eration of the condenser pump on the test rack pulls the 
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pre 
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Air Reducing 
Valve 


Water Cup on Seal Line 
Test for Vacuum Leaks 


Water Pump 


Test 
Vacuum 


Tank Out 


Fig. 1—Steam, air, water and vacuum connections used for testing steam-ejector air-conditioning equipment 


Sure reducing valves. Connections for testing quadruplex 
fauges are shown at No. 2. The master gauge on the 
tight is connected permanently and the one shown at the 
left is the one under test. A comparison of ratings on 
the two gauges shows any adjustment which may be 
needed on the gauge under test. Item No. 3 shows con- 
Nections for making steam-pressure switch tests. By 
vatying the pressure with the master steam valve A and 
the master steam gauge above, the switches can be set 
accurately. 
Connections for testing condenser pressure switches 
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vacuum on the main vacuum tank by means of the purge, 
the same as on a car. When the pump is shut down, the 
ball check valve seals the line to the tank. 

The connection No. 5 is used for testing motor-oper- 
ated’steam valves. The valve is operated by interrupted 
current from the testboard which causes it to function 
the same as it does in service. Since the valve is con- 
nected to the steam line it provides for an adjustment of 
the packing. The other end of the valve is connected to 
the vacuum system. With valve C closed and valve D 
open the motor-operated valve can be tested for vacuum 


537 

















leaks. Closing of valve D and opening of valve ( per- 
mits the motor-operated valve to discharge steam into 
the water storage tank when it is being tested under 
steam. 

Connection No. 6 allows for testing vacuum gauges 
















i — — — — — —— —— ~~ --- 4§-—-— —--—-—---~—~—~-~~- > 

= } 

\ oS 3 | 
@+—Bullseyes_ 4/2 ! 
MG Bullseye 

64 | 

Air Selector 1 | 

}— Switch 6 Pilot Relay » () | 

Variable ©) 7 a 

> arte Rheostat 1 
N rw wt 
To 32 Volt D.C. OF Resistance oy g 
Magnet Valve Toggle Switch Unit “8 y 
| 

| 

Receptacle 

2D repeneres ~o{ +) 

TO W 12 | 

Toggle Switches ~ - I 

‘2g 9g Toggle Switch i) | 

i _y 





Fig. 2—Front layout of the electrical testboard used with the equip- 
ment shown in Fig. 1 


used in the yards. This is done by comparing the read- 
ing of the gauge under test with that of the master gauge 
at the right. 

Connection No. 7 -is used for heating overhauled 
condenser and cold water pumps, the pressures being 
read on the master gauge. 

No. 8 is a connection for testing cold water pumps for 
vacuum leaks. Any leakage will be indicated by the mas- 
ter gauge and, by using a glass cup filled with water as 
indicated, it will show any leak that is taking water 
through the seal line. 

Barco relay valves are tested at connection No. 9. 
Operating the motor valve on interrupted current will 


city water supply and will show even pin hole leaks. The 
bellows is screwed on to the stem after which the bottom 
is clamped down with the ring and gasket, expanding 
it slightly to make the leaks show up. 

No. 11 is a connection for testing evaporator feed 
valves from underframe equipment. It is made from a 
one-gallon jar with the bottom removed. It is connected 
to the water supply tank and also to the air supply. The 
air is connected into the water line to create bubbles that 
can be seen better than water if there is any leakage in 
the seat of the valve being tested. 


Electrical Testboard 


In the drawing showing the front layout of the elec- 
trical testbqard, No. 1 is a 34-volt, 15-watt lamp which 
flashes on and off with the operation of the air selector 
switch, indicating its proper operation. The lamp is 
placed behind a bull’s-eye. The instrument shown at 
No. 2 is a model 301 and 50-volt indicating voltage 
meter. 

No. 3 is a 34-volt, 15-watt bull’s eye lamp controlled 
by the pilot relay contacts of the delay being tested. 
No. 4 is a 115-volt, 100-watt lamp also behind the bull’s- 
eye and is used in series with the a.c. voltage test leads. 

No. 5 is an air selector switch being tested for proper 
adjustment. No. 6 is a rheostat for adjusting the test 
voltage from 20 to 50 volts. No. 7 is the pilot relay test. 
No. 8 is the test position of the resistor used in series 
with the pilot relay. No. 9 is the toggle switch for con- 
trolling the interruptor.., 

The items shown as Nos. 10, 11 and 12 are recep- 
tacles used respectively for testing 32-voltage circuits or 
equipment for the No. 4 a.c. test leads and for testing 
32-voltage equipment such as fans and thermal con- 
tactors. No. 12 receptacle is also used for setting car 
lighting regulators, automatic switches, etc, the voltage 
being variable from 20 to 50 volts. Test leads are used 
in the three receptacles, 

No. 13 is a double-throw switch. In the top position 
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Fig. 3—Wiring diagram of the testboard shown in Fig. 2 


discharge steam into the Barco relay valve and operate 
it for test. 

Connection No. 10 is used for testing upper and lower 
steam reducing valve bellows, It is connected .with the 
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(Turn to second left-hand page) 


it cuts in the magnetic valves that interrupt the air flow 
to the air selector switch and in the lower position it con- 
nects in the motor valve test circuit, using either contin- 
uous or interrupted current: 
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» The Code of Practice of the Association of Manufac- 
turers of Chilled Car Wheels, ensures the railroads of a 
dependability of product so important where safety, 
economy and long life are basic factors of operation. 


» elec- 


which » “The 7 Rigid Tests for Chilled Car Wheels” is just an- 
other “double check” to guarantee the maintenance of 


these superior quality standards of Chilled Car Wheels. 


THE 7 RIGID TESTS 
THAT GUARANTEE UNIFORMITY 


* 
1. Chill test block taken at least once in 
every ten wheels poured. 


2. One complete chemical analysis with 
each heat. 


3. Constant pyrometer checks for ac- 
curate procesting temperature. 


4. Drop test of tinished wheel 
A.A:R. Specifications). 


5. Thermal test of finished wheel (A.A.R. 
Specifications). 


the 
6. Test for Rotundity. to e 


‘ . AMERICAN 
7. Brinell Hardness test for maximum and : 
minimum chill limits. RAILROADS 
for their magnificent 
War Perfo 
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The C&O hauls thousands of tons of der, six-coupled engines ever built, the 














coal daily from mimes high in the Al- “Allegheny Type” Limas. 

leghenies, where the road reaches an Ten of these were placed in service in 

elevation of 2,072 feet above sea level 1941, ten more a year later, and now an- 

and grades are in excess of 1.14 per other ten gives the Chesapeake & Ohio. 

cent, with curves of 6 degrees. _ afleet of thirty of these Lima-built super- 
For such hauls the Chesapeake &. power locomotives, with fifteen more 


Ohio uses the most powerful four-cylin- 
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Drafting room, Public Service Electric & Gas Co., Newark, N. J., 
equipped with-flush ceiling troughs, using two 40-watt F, 3,500 deg. 
white lamps per 4 ft. length, over Holophane 11F12 controlenses 


Lighting Dratting Rooms 


In one drafting room fluorescent type lighting fixtures 
are installed directly over each drafting table as individ- 
ual lighting units..In another drafting room the fluores- 
cent type fixtures are placed high in the ceiling so as 
to give excellent general illumination. What are the ad- 
vantages and disadvantages of both arrangements? 


Good Seeing Conditions 
Include More Than Good Lighting 


Drafting room lighting has received much study and 
many excellent suggestions have been developed, but their 
application to actual installations is often disappointing. 
There are good reasons for this: The work of drafting 
requires converging vision continuously. (See Fig. 1). 
The means for converging vision provided by nature are 
intended for use over relatively short periods of time. 
Their prolonged use for seven or eight hours a day, day 
after day, results in fatigue, irrespective of the amount, 
arrangement or distribution of the light, unless special 
means of relief are provided. 

As special means of relief for draftsmen are seldom 
provided, most of them experience disappointment with 
each new system of lighting they try. Lighting engi- 
neers, observing the repeated disappointment of drafts- 
men, conclude that.it is. difficult, :if not. impossible, to 

“light drafting rooms satisfactorily. It is possible to pro- 

«wide satisfactory seeing conditions for most’visual tasks, 
including drafting ; but the lighting provided, which is all 
the lighting engineer has control over, is only part of the’ 
program of establishing satisfactory seeing conditions. 

Another and most important part is the treatment or 
correction of the eyes of the draftsmen. Drafting puts 


such a strain on even the best eyes that they need to be. is much Jess dependen 
Chcant ip BOE andko need ali the hie fp? that Mae sds b Soehalic- Bk onliod 


optical aids can give. In drafting, eyes are working _ 


near or at th@ limits of’perfétmance mueh of the time. *twallé a light finish—about 50 per cent reflection factof 


The average draftsman, like most of us, usually seeks 
aid long after the need first arises, so that a program of 
constant checking by the employer is advisable. Such 


CONSULTING DEPARTMENT 


factory: from well planned ceiling openings which are, 


Can you answer the following question? Answers should be 
addressed: Electrical Editor, ‘1% Mechanical Engi- 
neer, 30 Church Street, New York 7. 





Can a reciprocating pump be controlled satisfac- 
torily by means of the usual pressure-responsive de- 
vices often used on centrifugal pumps? 















programs of eye examination have been adopted by many 
of the largest employers, but they are needed down to 
the level where only a few draftsmen are employed. 

Another part is the proper treatment of every surface 
in the field of view—proper reflection factors chosen— 
glint removed from instruments and relief areas pro- 
vided. Lastly, regular visual rest periods should be pro- 
vided. Most authorities suggest at least five minutes 
every half hour. In short, satisfactory seeing conditions 
for draftsmen are a product of their entire environment 
and their work habits, operating on their visual apparatus. 
They cannot be created by the lighting engineer alone, 
No matter how well he does his part he has two-strikes 
against him if there is no planned control over the drafts- 
man and the draftsman’s environment, to complement 
the work of the lighting engineer. 

The first decision to be made in planning a lighting 
system for a drafting room, is to depend upon artificial 
light. No lighting system can be satisfactory that is only 
an auxiliary to daylight, and main reliance cannot be put 
on daylight. It is practically impossible to provide satis- 


Parallel Vision for Converging Vision for 
Distant Objects Close Objects 


Fig. 1—The work of drafting requires converging vision continuously 
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Fig. 2—The angle at which the light strikes the work is important 
to good lighting ~ 


factory daylight all over even a small room, from side- 
wall openings, while daylight is only intermittently satis 







moreover, seldom possible. 
The second decision is the amount of light. It should 
be 50 footcandles so that.enough jis available for work 
on dark materials such as Vandyke prints, blueprints, 
photostat negatives, faint. pencil work, and so on. 
The third decision is the slope of the tables.. The study 
by-W.'G: Darley and L.‘S. Ickes, reported in Illuminat 
ing Engineering, Vol. 10, page 1462, on “Lighting ané 
Seeing in the Drafting Room,” shows the superiority ¢ 
the vertical table over the horizontal board. The forme 
upon a special arrangement @ 

lighting than the latter. 4 
If vertical tables are used it is desirable to give ti 















as the boards will be seen against them and a low cof 
trast is best. If the tables are horizontal the floor shot 
(Continued on second left-hand page) 
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be light for the same reason. The ceiling should always 
be white to reduce contrast with lighting units. 

Large panels of wall surface, running from wall to 
ceiling, should be selected as relief areas, and should be 
painted a No. 3 blue-grey, or similar color. These are 
rest areas for the eyes of the draftsmen. They must be 
so arranged as not to silhouette any board, when vertical 
boards are used. When horizontal boards are used, the 
relief area can run horizontally around the room, start- 
ing at the floor and going as high as the average horizon- 
tal line-of-sight of the men (5 ft.) the upper part of the 
' wall being painted the same light color as the ceilings. 

The final decision is the choice of the lighting. When 
lighting units are hung in space close to the boards they 
do not light the whole table equally, and thus they have 
to..be.ander.the.control of.the.draftsman.so-he can move 
them to suit the need of the moment. That results in 
direct glare to some other draftsman and reflected glare 
to himself, from some part of the board. It also makes 
tracing difficult as the rays of light, radiating in plan 
from™ the light sotirce,~ strike’ the paper at~-varying 
angles, depending upon the distance from the light 
source, and penetration of the paper is unequal and 
cloudy. Further, low hanging units and adjustable units 
present require constant and expensive maintenance’ to 
keep them in order. Good housekeeping is difficult ina 
room so equipped. Lastly, it is impossible by an arrange- 
ment of low hanging units, to provide the proper bright- 
ness balance throughout the entire interior, that is so es- 
sential to visual hygiene. When they are also adjustable 
the brightness balance is constantly changing and fortui- 
tous. It cannot be scientifically planned. 

Conversely, ceiling mounted units provide more even 
lighting of the boards, better paper penetration, less in- 
terfering shadows, better visual hygiene and require less 
maintenance. These ceiling lights may be either incandes- 
cent or fluorescent. Fluorescent is relatively new and 
popular, so that a fluorescent recommendation will prob- 
ably be the most useful. For this reason it is given below, 
but it should be remembered that the only fully satisfac- 
tory answer in a given case requires a study of the job 
and personnel. The advice of a competent lighting en- 
gineer is indispensable. 

Continuous rows of two 40-watt F, 3,500 deg. white 
lamps at 4-ft. intervals at the ceiling will be required to 
produce enough light. The rows may either be arranged 
diagonally across the room, or at right angles to the long 
dimension of the tables. In both cases symmetric control 
at the mouth of the lighting equipment will be needed to 
reduce the light going to the eyes of the draftsmen. This 
control may be either by louvers or prismatic lenses, the 
latter resulting in more light on the tables. 

H. L. Logan, 
/ Engineering Consultant, 

Holophane Co., Inc. 


Each System Has 
Its Own Good Qualities 


- Both of the types of lighting installations using fluores- 
‘cent fixtures will be found to be quite satisfactory for 


fost railroad drafting rooms. However, the human equa- | 


_ tion must be considered when designing any lighting in- 
stallation for railroad service. It seems strange, but it is 


a fact that a lighting job which may prove entirely sat-. 


isfactory to one group of workers will not please an- 
. other similar group. If it were possible to disregard the 
cost of the installation and the cost of the power to be 
-- consumed, one might be able to do such-a high-class 
' lighting job that the results would be satisfactory to any 
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_ of focal distance, but not for a combination of change 0 


(Turn to second left-hand page) 
















group, but all too often the cost of.a titniead lighting 
project is one of the primary considerations. 

Because of the fewer lighting units required, “the us 
of individual fluorestént fixtures over each dtafting tabi 
will be the most economical from the standpoint of ‘firs 
cost, as well as froni the annual cost of electricity ; further 
more, the illumination obtained will be found to be en 
tirely satisfactory provided large enough lighting unit 
are used. When the units are placed.directly over th 
drafting table, it is usually possible to install them lov 
enough so that the draftsman will not have to look dij 
rectly at the fluorescent tube, thus avoiding a gre 
amount of eye strain. On the other hand, some eye strai 
may result from the working table being more brilliantl 
illuminated than the rest of the room. It is tiring to 
draftsman.to-have.to.continually.shift-his vision back an( 
forth from a brilliantly lighted table to a darkened room 

This last objection can be removed by installing a fey 
lighting units to provide general illumination for the 
room. One other advantage of the individual type of 
lighting is that the fixtures are usually placed low enough 
to be serviced and cleaned without the use of a ladder. 

General illumination of a drafting room by lighting 
units located. high in the ceiling requires more lighting 
units,\and consumes more power, but it gives a muc 
better impression than does the spotty illumination ob 
tained from individual lighting units. In order to reducg 
eye strain to a minimum, fluorescent lighting units in 
stalled high in the ceiling should be equipped with grill 
or baffles which will keep the lighting tubes at one end 
of the room out of the normal view of a draftsman at the 
other end of the room. It is very tiring to look contin- 
uously at a bank of unprotected light sources. Lighting 
units which allow only a direct view of the fluorescent 
tube from directly below the fixture are, of course, satis- 
factory because it is seldom that.a draftsman looks di 
rectly up at the lighting unit. The general illuminatio 
obtained by the second method allows for greater flexi 
bility in the.use of the drafting room. As conditions i 
the room change, the tables and desks can be shifted from 
one place to another without having to call an electrician 
to relocate the lighting fixtures. 





Joun S. Corser 







Good Genera! 
Illumination Is Essential 


If a draftsman never looked up from his work, if he 
never had to consult card index files in another part of 
the office, and if he did not have to consult referenct 
prints on his reference table, then an individual lighting 
fixture of sufficient intensity of illumination directly ove 
his table would be ideal. 

But a draftsman does look up from his work, does con- 
sult card index files and reference prints, and in doing 
these things, with an individual lighting fixture over hi 
table, he shifts his eyes from a brightly lighted object a 
close range to a comparatively dark area at a greater di¥ 
tance, Thus his eyes must accommodate for both a changt 
of focal distance and a change of intensity of illumin# 
tion. This produces a decided eye strain. z 

The modern ‘trend in lighting is toward general ili 
mination with equal intensity of illumination at all point 
absence. of shadows on the work and, above all, sufficiel 
intensity of illumination to prevent eye strain. Of 
should be able to look.up fom a correctly lighted wa 
place and have his eyes accommodate only for a 



































pire distance and change of intensity of illumination. — 
G. CHARLES Host 
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+2 < f then spectacular performance and high availability of General Motors 
anes cn ocomotives to a large degree start from superior components, such as 
1 at the GM Diesel engines and Electro-Motive generators, traction motors, control 
contin: apparatus and car design. 

aie But there is a powerful unseen factor in the excellence of this motive power, 
», Satis} a factor which long has been a fundamental of Electro-Motive design phil- 
oks di osophy. This is the design and manufacture of all parts with full respect for 
yew 7 the principle that they must work well together, This, of course, is fully 
Sage possible only where a single set of competent engineers and production 
d fro executives design and manufacture, in “under-one-roof” coordination, all 
ctrician vital components. 








OLBERT 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION LA GRANGE, ILLINOIS, U.S.A. 
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Some Steel Set Aside for 
Passenger Cars 


In disclosing on September. 18 that a-re- 
serve of 37,000 tons of carbon steel, plus 
other materials in proportion, has been set 
aside by the War Production Board for the 
fourth quarter of this year, to cover a num- 
ber of non-military programs set up by 
claimant agencies for civilian interests, in- 
cluding the Office of Defense Transporta- 
tion, the W. P. B. pointed out that part of 
this material has been allotted for railroad 
passenger cars and light trucks, subject to 
the precedence of war needs and produc- 
tion feasibility under current conditions. 


A.S. M. E. Annual Meeting 


THE program for the annual meeting of 
the American Society of Mechanical Engi- 
neers to be held at the Hotel Pennsylvania, 
New York, Noember 27 to December 1, 
inclusive, aims at the completion of the 
war-production job and preparations for 
reconversion. Three’ “Railroad... Division 
sessions are being arranged, also sessions on 
Applied Mechanics, Aviation, Fuels, Metals 
Engineering, Heat! ‘Transfer; ’ Hydraulics, 
Oil and Gas Power, Steam Power, Produc- 
tion Engineering, Metal Cutting, Furnace 
Performance, Mechanical. Springs, etc. The 
program, tentatively, for the Railroad Divi- 
sion sessions, the Metals Engineering 
Division, and parts of other sessions ” of 
interest to railroad: men is as-follows: The 
Railroad Division luncheon will be at 12.:30 
p. m. on Thursday, November 30. 


Monpay, ee BER 27 


8 p 

Power (I)—Furnace gf REE Analysis 

Photographic Analysis of Furnace Performance 
—Discussion by Combustion Engineering Com- 
pany, Babcock & Wilcox Company, Riley Stoker 
Corporation 

Locomotive Photographic Analysis, by Walter 
Leef, Denver & Ric Grande Western 


TUESDAY, NovEMBER 28 


2:30 p.m. 

Applied Mechanics (II)—Mechanical Waves 

Dynamics of an Elastic Bar, by O. R. Wik- 
ander, Edgewater Steel Company 

Basic Mechanics of the Metal Cutting Processes, 
8 . E. Merchant, Cincinnati Milling Machine 

mpany 

Metals Engineering, (II) 

New ig om mag of Magnesium from the De- 
sign and Service Standpoint, by J. C. Mathes, 
The Dow Chemical Company 


WEDNESDAY, NoveMBER 29 


:30 a.m. 
Metals Engineering (IV) 

Recent Developments ih Engineering Materials, 
by Archibald Black, rapeaang Aerocessories, Inc. 
2:30 p.m. 

Metals Engineering (V) 

. _ Some Eogoceins a of Nickel and 
Te Alcy ickels, b B. Betty and W. A. 

Midge, International Nickel Company 
Railroad (I il and Gas Power (I) 
: a —_. Grnctive a Main Line Serv- 
ice, ‘au idler, resident engineer, Brown 
Boveri y & Company ¥ 
Gas Turbine Road Locomotive for American 
Serre, i. Dr. J. T. Rettaliata, manager, Re- 
Gas Turbine Development Division, 
Plaleees Manufacturing Company 
Gas Turbine Plant for Railroad Motive Power, 
i Salisbury, turbine engineer, Central 
a Company, and B. S. Cain, assistant en- 
" Locomotive Division, General Electric Com- 


6:30 p.m. 


Annual dinner 
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Tuurspay, Novemser 30 
9:30 a.m. 
Railroad (II) 
Progress in yng 8 Mechanical Eogingyine— 


Report of Committee RR-6, Survey. G. Young, 
chairman, K. F. Nystrom, B. Gal, R. 
Battley, and H. C. Wilcox 

Practical Aspects of Feedwater Treatment. for 
Locomotive Me by Thos. H. Hislop, water. en- 
gineer, New York Central System 

Carry-over in Locomotive Boilers, -by Arthur 
Williams, chief engineer, Superheater Company 

Report of Technical Committee on Locomotives, 
Lawford H. Fry, director of research, The Lo- 
comotive Institute 


Metal Cutting (I) 


The Influence of the Application of Cutting 
Fluids at Different Lg ge when Turning 
Steel, by O. W. Boston, W. Gilbert, and R. E. 
McKee, Department of Metar Processing, College 


of = neering, University of Michigan 
Control Practiced at Puget Sound Navy 
Yard, by W. E. Ainsworth, master -mechanic, 


Tool "Shop, Pudget Sound Navy Yard 

Survey on Tip ping of Tools for Purpose of 
Conservation of tting-Tool Material, by Frank 
J. Oliver, technical editor, The Iron "Age 


12:30 p.m. 
Railroad luncheon... 
2:30 p.m. 
Ratlroad (III) 

Load Compensating Brake Equipment for 
Freight Cars, by, C Stewart, director of en- 
gineering, Westinghouse Air Brake Company 

Critical Shearing Stress in Skin-Stressed Box- 
Car Sides, by V. L. Green and J. J. Drinka, 
engineering ,department,; Chicago, “Milwaukee, St. 
Paul & Pacific. 

Passenger Car Trucks, by K. F. Nystrom, me- 
chanical assistant to chief operating officer, Chi- 
cago, Milwaukee, St. Paul & Pacific 

Freight Car Trucks, by R. B. Cottrell, chief 
mechanical engineer, American Steel Foundries 


Metal Cutting (II) 

Relation of. Surface 
Actual Surface Profile, by <8 P 
search engineer, Norton Com 

A Study of Some pote aan when Milling 
Steel with Carbides, by Fred W. ‘Lucht 
ment engineer, The Carboloy Company 

Cutter Grinding—-A .Prerequisite to. Milling 
Steel with Carbides,by Fred W. Lucht 

Me $s of Mechanically be a og 
Blades of Solid Cemented Carbide, by W 
Kennicott, engineer, Kennametals Inc. 


Rubber and Plastics 
Creep and Relaxation in Rubber Products, by 
R. D. Andrews and A. V. Tobolsky, Department 
of Chemistry, Princeton University 


_y-M anagement (VID) 


Tarasov, re- 


Safet j 
The Hifitig of ‘Handicapped Military "Petot: 


nel, by: Michael Supa, International“Business Ma- 
chines Corporation 


Metal Cutting (III) 
Some New Phases in the Use of Cutting Tools, 
by_W. L. Kennicott, engineer, Kennametals, Inc. 
Diamond Cutting Tools, by Paul Grodzinski, 
ee engineer, The Diamond Trading Com- 


= Thermal Balance Method and Mechanical 

Investigation for Evaluating Machinability, by A. 
Schmidt, resident engineer, Kearney 

Trecker, jIne., and O. - Boston and W. W. 
Gilbert, ihchiean. of Metal Processing, Uni- 
versity of Michigan 

Helical Taper ae Milled with Constant 
Helix Angle, by T. Githens, mechanical en- 
gineer, Cleveland Twist Drill Company 


Correction—C.,.R. I. & P. 4-8-4 
Type Locomotives 


In the September, 1944, issue of the 
Railway Mechanical Engineer describing 
the 4-8-4 type locomotives built for the 
Chicago, Rock Island & Pacific an error 
in the counterbalance data appears with re- 
spect to the main wheels. The second para- 
graph in the first column on page 408 should 
read as follows: “In counterbalancing these 
locomotives, the wheels at positions 1, 3 and 
4 are counterbalanced for a static over- 
balance of 147 Ib., 145 lb. and 144 Ib., re- 


Roughness. Readings to ’ 








spectively; without cross balance. The dy- 
namic augment for these wheels, at diam- 
eter speed (74 mip.h.), is 7,550 Ib., 7,450 Ib. 
and 7,400 Ib., respectively. The main wheels 
are. crossbalanced. For the right main 
wheel the component at right angles to 
the crank pin is 125 lb. and the component 
in line of crank pin is 93 lb. producing a 


- resultant overbalance of 156 Ib. The dy- 


namic augment for this wheel, at diameter 
speed, is 8,000 Ib... For the left main whed 
the component in line of crank pin is 14 
lb. and the component at right angles. to 
it is 68 lb., resulting in an overbalance of 
161 lb. .The dynamic augment for this 
wheel, at diameter speed, is 8,250 Ib. The 
total weight of reciprocating parts on each 
side is 1,997 Ib.” 


Railroad Man Elected Vice- 
President of Welding 
Society 


At the annual election of officers of the 
American ,Welding: Society in Cleveland, 
Ohio, on October 19, Frank A. Longo, gen- 
eral boiler inspector, Southern Pacific Com- 
pany, was elected. vice-president of the 
Western District, of the society which in- 
cludes sections in the Pacific Coast and 
Mountain. States area, 

Mr. Longo has been chairman both of the 
Los Angeles and San Francisco Sections 
of the'society and at the present time is also 
vice-president of the Master Boiler. Makers’ 
Association and: chairman of its Executive 
Board. 


Simmons-Boardman Staff 
Changes 


Fottow1nc the death on September 1 of 
Elmer T. Howson, western editor of Rail- 
way Age, and éditor of Railway Engineer- 
ing and Maintenance and Railway Engi- 
neering and Maintenance Cyclopedia, sev- 
eral changes in the editorial staffs of these 
Simmons-Boardman Publishing Corpora- 
tion publications have been announced by 
Samuel O. Dunn, chairman of the board 
of the company. The changes are as fol- 
lows: 

Charles Layng, transportation editor of 
Railway Age, has been appointed to west- 
ern editor, with headquarters as before at 
Chicago; Neal D. Howard, engineering edi- 
tor of the Railway Age and managing edi- 
tor of Railway Engineering and Mainte- 
nance, continues as engineering editor of 
the Railway Age, and has been advanced 
to editor of Railway Engineering and 
Maintenance, with headquarters as before 
at Chicago; Merwin H. Dick, eastern editor 
of Railway Engineering and Maintenance, 
and eastern engineering editor of Railway 
Age at New York, becomes managing edi- 
tor of Railway Engineering and Mainte- 
nance, and western engineering editor of 
Railway Age, with headquarters at Chi- 
cago; John S. Vreeland, associate editor of 
Railway Engineering and Maintenance and 
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of Railway Age, at Chicago, becomes east- 
ern editor of the former and eastern engi- 
neering editor of the latter publication, with 
headquarters at New York; C. Miles Bur- 
pee, purchases and stores editor of Railway 
Age, becomes also editor of the Railway 
Engineering and Maintenance Cyclopedia, 
with headquarters as before at Chicago. 














First Passenger Car Building 
Cleared.by W. P. B. 


bd 
THE way for resumption of passenger- 
train. car building, suspended since early 


of material by the War Production Board 
for 40 aluminum and 15 steel cars now on 
order’ with the American Car and Foundry 
Company. The company’s St. Charles, Mo., 
plant, where the cars will be built, has been 
declared not now in a No. 1 critical labor 
area. Included in the cars authorized for 
building are 2 steel baggage-express cars 
for the Western of Alabama, 16 aluminum 
coaches and 4 aluminum partitioned coaches 
or the Louisville & Nashville, 6 steel bag- 
gage-express cars and 2 baggage-mail cars 
or the Central of ,Georgia, 20 aluminum 
baggage-coach cars for the New. York 
entral and 5 steel baggage cars for the 
Nickel Plate. 


A. A. R. Mechanical Division 
Letter Ballot Returns 


THE recommendations of various com- 
ittees of the A. A. R. Mechanical Divi- 
sion, submitted to letter ballot of the mem- 
bers in a circular on September 18, have 
nll been favorably acted upon, and approved 
by the assdtiation as announced in Circular 
D. V.-1078, sent out on October. 4 by Sec- 
etary A. C. Browning. A total.of 21 
propositions to amend the standard and 
ecommended practice of the division were 
approved as follows: Propositions 1 to 8; 
overing brake equipment details; Propo- 
itions 9 and 10 on welding; Proposition 
1 on designating letters for kitchen-pantry 
tars; Propositions 12 to 14 on tightlock 
oupler details; Propositions 15:to 17 on 
ocomotive details; Proposition 18 ona re- 
ised method of packing journal boxes; 
Propositions 19 and 20 in revised specifi- 
ations for firebox steel and machine bolts; 
d Proposition 21-on increasing the rim 
hickness of 750-lb. chilled-iron car wheels 
0 2% in. and 850-lb. wheels to 2% in. 
Propositions 1 to 10 inclusive and 12 to 
~ inclusive are approved effective Janu- 
ty 1, 1945. Propositions 11 and 21 are ap- 
proved effective March.1, 1945. 


Frank McManamy Dies 


Frank McManamy, a member of the 
nterstate Commerce Commission from 
923 until. 1939, died after a long illness at 
is home in Daytona Beach, Fla., on Octo- 
er 3. He was 74 years old. When he left 

commission in 1939, Mr. McManamy 
lad closed a 28-year career in government 
ice, having become associated with the 
Pureau of Locomotive Inspection as as- 
istant chief inspector in 1911. His last 

m on the commission expired on Decem- 
t 31, 1937. 

After leaving the commission Mr. Mc- 
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1942, has been cleared with the allocatién - 


Manamy served as a member of the Har- 
rifnan Memorial Medal Committee of 
Award, also, for some time as trustee of 
the Chesapeake & Ohio and Pere Marquette 
stock holdings in the National Carloading 
Corporation, a freight forwarder. 

Mr. McManamy, who had retained his 
membership in the Brotherhood of Locomo- 
tive Firemen & Enginemen, had been re- 
garded as a commissioner who understood 
labor’s problems ; and the President’s failure 
to reappoint him was protested by the rail- 
way labor organizations, who were ap- 
peased a couple of months later when Mr. 
Roosevelt appointed the present commis- 
sion chairman, William J. Patterson, to 
succeed former Commissioner B. H. Meyer. 

Mr. McManamy was born at Fallen Tim- 
ber, Pa., on September 3, 1870, and was 
educated at normal school and Traverse 
City (Mich.) Business College. After serv- 
ing from 1911 until 1913 as assistant chief 
inspector of the Bureau of Locomotive In- 
spection, he was appointed chief inspector, 
remaining in that position until 1918. In 
1918 he became assistant director of trans- 
portation for the United States Railroad 
Administration, and in 1920 chairman of 
the U. S: R. A. committee on design of 
standard locomotives and cars, in charge of 
construction and maintenance of all railroad 
equipment. As noted above, Mr. McMan- 
amy was a member of the I. C. C. from 
1923 until 1939, and he served also as chair- 
man of the commission’s committee on 
safety appliance rules. He was a member of 
the American Society of Mechanical Engi- 
neers, and the Traveling Engineers Asso- 
ciation. 


New Haven Tests Radio 
Train Communication 


THe New York, New Haven & Hartford 
is cooperating with the Westinghouse Elec- 
tric & Manufacturing Co. in the conduct of 
tests with radio communication between 
front and rear ends of freight trains, and 
between train crews and wayside points. 


——— 





Westinghouse engineers are at present en- 
gaged in the installation of experimental 
equipment on a steam locomotive and a 
caboose at the New Haven’s Cedar Hill 
(Conn.) enginehouse. The wayside equip- 
ment will be tried out at several locations 
in order to work out whatever “bugs” may 
develop under varied conditions. 

Because of the diversified nature of the 
New Haven’s operations, encompassing 
steam, Diesel, and 11,000-volt electrically- 
operated trains, the territory is regarded 
by Westinghouse engineers as an ideal test- 
ing ground. The experiments embody use 
of FM radio and many other developments 
which have been made in this type of equip- 
ment in the past ten years. 

The steam locomotive which is being 
equipped for the experiments will be put 
in regular service on the 125-mile freight 
run between New Haven and Maybrook, 
N. Y., the first dozen miles of which are 
on the electrified zone, swinging north from 
the electrified shore line at Devon. First in- 
stallation of the ground equipment will be 
made at this junction point, where the 
“interference” problems presented by the 
11,000-volt overhead wires will have to be 
met. 

It is anticipated the experiments will con- 
tinue over a number of weeks, and may 
include later installations of the test equip- 
ment on Diesel and electric locomotives, 
to explore the possibilities under every type 
of operation. 


Pearson Replaces Gill on 
A.S.A. Board 


R. L. Pearson, vice-president in charge 
of operation, New York, New Haven & 
Hartford, has been nominated by the Asso- 
ciation of American Railroads to fill the 
uncompleted term of C. A. Gill, retired 
vice-president, Central of New Jersey, on 
the board of directors of the American 
Standards Association. Mr. Pearson will 
pate in Mr. Gill’s place until December, 
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“ew and Inquiries for Equipment Placed Since the ri a 
of the October Issue 


Locomotive Orpers 


No. of Type of 
Road : _ Jocos.._ loco. Builder 
Baltimore & Ohio .....:+ 108 Mallet oo. ccc c cesses veaees +. Baldwin pam Wks. 
Missouri Pacific’ ........ 2 *$,400-hp. Diesel elec. frt. ......%. «+ Electro-Moti a 
3  1,000-hp. Diesel elec. switchers .... Baldwin ta. Wks. 
2  1,000-hp. Diesel a switchers... American Loco. Co, 
Pennsylvania ...+..... ‘ 1 S00 bp i seweevececees Electro-Motive ‘ 
: No. of Type of 
Road ? ear eae 
Pons Seay Sill tao 0.6.0: ose ae Cen og ei PGE u o 6<60 ie i f roe Car Mfg. Ca. 
Se ss pri! ee Settee seees at’l Steel Car Corp. 
Pacie . Se pe SO-tom box ...65.....0.5--- ‘ate xaae Mt. Vernon Mf 
Minvctnotis’ & St. Louis 10° 50-tom: bos ip tee see tee h es eeer vetoes Mt. Vernon Gat Mfg. Co. & 


g 
g 
a é 
ge 


. 


tert be sée<e 250 CO eo eer sees eseeed er wees 7 
Central of Georgia’ 22.2 100-200° S0-ton MINE Oia’. « «cos.a3.< duns oe co aan. rode 
North Western 400 50-ton te. 06.0 0ea sR woe. Fab eeeee Cereceeee PD ty 
1,000 70-ton hopper SOOT en rrsoe eee eeeeet ents ee ee ee ee es teeeees 
100 50- . ed ee ee ee i @eeeee eeeeee 
750 ~ yd MOINES fig bee 6408 Oe ie 2 ee soeceee 
G 250 70-ton ballast ........... Oo eerivverecesce Seer ereeseeseetens 
Chicago, St. Paul, Min- : 
& Omaha .... 400 $0-ton box ......iseees0e0 pas Cawwres Sioy ibe eve hems epee eee 
100 50-ton hopper 


1 $2,723. Deliveries i 
“Geet, een. gepocted od ee a at op ge 1945, 


in December. 
Inquity: unconfirmed. 


(Turn, to second left-hand page) _ 
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SHORTER STOPS INCREASE 
TRACK CAPACITY 


If you were asked to identify the “last word” in passenger brake equipment, 
you’d undoubtedly name the electro-pneumatic brake, that saves seconds by its 
instantaneous transmission feature. Yet there are 34 years of every-day operation 
behind this development. 

The first large-scale application of the electro-pneumatic principle was on 
New York Subways where traffic had out-grown the facilities of the original 
subway system. The electro-pneumatic transmission feature saved seconds by 
shortening the stop, and additional seconds by faster brake release, permitting 
more rapid train acceleration. 

Headway between trains was so reduced that sufficient additional trains of 
the same fength could be operated to handle the traffic over-burden. Thus, the 
brake increased the track capacity and saved capital expenditure for lengthened 
platforms and additional car equipment if train length had been extended. 





75 Years of Pioneering 


WESTINGHOUSE AIR BRAKE COMPANY, WILMERDING, PA. 





TO PERMIT TODAY’S TRAINS TO 


MOVE AT SHORTER INTERVALS 

Always abreast of new transportation needs, 
the HSC brake is a dependable, practical 
answer to the problem of controlling today’s 
“high speed passenger trains. 3 


WITH HEAVIER LOADS AT HIGHER 


SPEEDS—SAFELY. 



























GENERAL STEEL CASTINGS CoRPORATION.— 
G. Fred Driemeyer, formerly works mana- 
ger of the Granite City, Ill., plant of the 
General Stéel Castings Corporation, has 
been appointed manager of sales, with head- 
quarters at Eddystone, Pa. Mr. Driemeyer 
is a graduate of the Washington University 
engineering school (1919). He joined the 
Commonwealth Steel Company in July, 
1919, and subsequently worked in the pro- 
duction and engineering departments. He 
was sent to Australia to represent the com- 
pany in 1927 and from 1929 to 1931 served 
as European manager for the company, with 
offices in Paris. The Commonwealth Com- 
pany had then become part of the General 


A 








G. Fred Driemeyer 


Steel Castings Corporation. After his _re- 
turn, he was transferred to the domestic 
sales department and was employed chiefly 
in the Chicago district until 1939. He was 
appointed assistant works manager of the 
Commonwealth plant at Granite City in 
July, 1939, and works manager in July, 
1941, 
& 

A. S. Campsert Company; Hunt- 
SPILLER MANUFACTURING CoRPORATION.— 
As reported in the October issue, the con- 
trolling interest in the Hunt-Spiller Manu- 
facturing Corporation, manufacturers of 
railroad equipment, has been purchased by 
the A. S. Campbell Company of Boston, 
Mass. The A. S. Campbell Company has 
been engaged in manufacturing automotive 
equipment for more than 20 years. Under 
the new affiliation, Neil C. Raymond, presi- 
dent of the Campbell Company, is to serve 
as president of both companies, and V. W. 
Ellet, president of Hunt-Spiller, is retiring 
at his own request after thirty-three years 
of service with the company. The Hunt- 
Spiller Manufacturing Corporation will 
carry on its business under it own name 
with the managerial, engineering, metal- 
lurgical and other technical skills of both 
companies now at its disposal. The facili- 
ties of Hunt-Spiller also will be supple- 
mented by machining capacity and avail- 
able floor space of the Campbell Company. 
E. J. Fuller, vice-president and general 
manager, and the present Hunt-Spiller staff 
will continue as heretofore. Francis W. 
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Supply Trade Notes 


Wheeler, vice-president and treasurer of 
the Campbell Company, has been appointed 
a vice-president of Hunt-Spiller. 

Neil C. Raymond began his career in the 
mechanical department of the Chevrolet 
Motor Car Company in 1914. He was em- 
ployed in the mechanical department of the 





Neil C. Raymond 


Buick Motor Car Company from .1915 to 
1917. He joined the Packard Motor Car 
Company in 1917, working in various 
branches, including production and general 
inspection, and was appointed superintend- 
ent of inspection in charge of the cust®m 
body division for that company in 1927. 
He became factory manager of the A. S. 
Campbell Company in 1929; was elected 
vice-president and a director in 1932, and 
president and general manager in 1940. 
V. W. Ellet began his career as a ma- 
chinist apprentice with the Atchison, To- 
peka & Santa Fe at Madison, Iowa, in 
1897. From 1901 to 1903 he served as a 
machinist with the St. Louis, Iron Moun- 





V. W. Ellet 


tain and Southern (Missouri Pacific), the 
Fort Worth & Denver City and the old 
Choctaw, Oklahoma & Gulf (now a part 
of the Chicago, Rock Island & Pacific). 
He returned to the Santa Fe asa ma- 
chinist in 1903-04 and served as tool 
maker for the United States arsenal at Rock 
Island, Tll., in 1904-05. He was mechanical 








foreman of the Missouri Pacific at Hoising- 
ton, Kan., in 1905-06 and an officer in the 
mechanical departments of the Rock Island 
at several points from 1906 to 1911. He 
became mechanical representative of the 
Hunt-Spiller Manufacturing Corporation 
in 1911, was appointed sales manager in 
1925, elected vice-president of the company 
in 1928, and president and general manager 
in 1936. 

Francis W. Wheeler is a graduate of 
Harvard University (1912). During the 
first world war he served as a first lieu- 
tenant in the 104th infantry of the 26th 
division. After the war, he entered the 
investment banking and brokerage business 
and later became a partner of the firm of 
Paine, Webber & Co., now Paine, Webber, 
Jackson & Curtis. He retired from that 
firm in 1941 to devote his entire time to 
outside interests. In addition to being vice- 
president and treasurer of the A: S. Camp- 
bell Company and vice-president of the 





Francis W. Wheeler 


Hunt-Spiller Manufacturing Corporation, 
Mr. Wheeler is president of the Paramount 
Building Corporation of Seattle, Wash, 
and vice-president and treasurer of the New 
England Laundries, ae 


Lima Locomotive Worxs.—A. J. Toww 
send, chief mechanical engineer, has bees 
appointed vice-president in charge of engi- 
neering of the Lima Docomotive Works 
Henry Barnhart, manager of the shovel and 
crane division of Lima, has been appointed 
vice-president in charge of the shovel and 
crane division. 

eon 

‘Exvectro-Mortive Drvision, GeEnenrl 
Motors CorporaTion.—More than 35,000 
railroad employees connected with Diesel- 
electric locomotive operation have attended 
the Diesel Locomotive School of th 
Electro-Motive Division of the Genera 
Motors Corporation since it was started 0 
October 15, 1934. The first classes, orga 
ized in cooperation with General Motors 
Institute, were held at Flint, Mich., and # 
1938 were moved to LaGrange, Ill. Tit 
course at LaGrange consists of two weeks 
of lectures, study and demonstration. In 
addition, a school car has been operated 
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ayer the railroads since February 20, 1937 
to extend the benefits of instruction. Since 
1937 it has covered 225,000 miles over 37 
different lines. 

* 


SimMoONS-BOARDMAN PUBLISHING Cor- 
poraTION.—Frederick C. Koch, vice-presi- 
dent, Simmons-Boardman Publishing Cor- 
poration, has been named business manager 
of Railway Signaling. S. W. Hickey, sales 


Frederick C. Koch 


representative at Chicago, has been advanced 
to the position of western manager, adver- 
tising sales, of the railway publications of 
the company, including the Railway Me- 
chanical Engineer, and business manager 
of Railway Engineering and Maintenance, 
with headquarters at Chicago, and C. W. 
Merriken, sales representative, has been 
appointed business manager of the Railway 
Engineering and Maintenance Cyclopedia, 
with headquarters at Chicago. 

Frederick C.. Koch, who was born in 
Jersey City, N. J., June 9, 1893, entered 
the employ of the Railway Age Gazette 
(now Railway Age) in 1909, serving as 
copy runner, office boy, clerk in subscrip- 
tion mailing department, clerk in circula- 
tion department, manager advertising make- 


S. W. Hickey 


up department, and assistant to vice-presi- 
dent, successively. In 1917, he became ad- 
vertising sales representative on all Sim- 
mons-Boardman transportation publications, 
and in 1925 was appointed business manager, 
Railway Engineering and Maintenance. In 
1936, he was elected a vice-president and 
in 1937, a director. Mr. Koch numbers 


Iway Mechanica! Engineer 
Rovere: 1944 - 


among his memberships, the A. A. R. Sig- 
nal Section, Railway Telegraph and Tele- 
phone Appliance Association, and Signal 
Appliance Association (of which he was 
chairman in 1938). 

S. W. Hickey was born at Camden, Ark, 
on December 7, 1905, and received his higher 
education at the University of Arkansas. 
He entered railroad service in April, 1925, 
as a gravel and ballast inspector of the IIli- 
nois Central, subsequently becoming a rod- 
man, chainman and valuation accountant. 
In April, 1931, Mr. Hickey became associ- 
ated with the Simmons-Boardman Pub- 
lishing Corporation as a member of the 
circulation department at Chicago, and in 
December, 1936, was appointed sales rep- 
resentative. 


C. W. Merriken was born at Baltimore, 
Md., on August 12, 1907, and received his 
higher education at the University of IlIli- 
nois. He entered railway service in 1930 as 
a chainman in the employ of the Chicago 
& North Western, and one year later he 
went with the icago, Milwaukee, St. 
Paul & Pacific, as a rodman at Chicago. 
From 1932 to 1935 he was associated with 


C. W. Merriken 


the sales department of the Pure Asphalt 
Company at Chicago, and in the latter year 
he returned to the North Western as a 
rodman, Galena division. In March, 1938, 
Mr. Merriken went with the Belt Railway 
of Chicago as a rodman and in October 
of the same year resigned to become an 
associate editor of the Railway Engineering 
and Maintenance Cyclopedia. On March 4, 
1940, he was appointed sales representative. 
* 


WEATHERHEAD Company.—L. J. Hender- 
son has been appointed assistant general 
sales manager, and Gene P. Robers, sales 
promotion manager, for the Weatherhead 
Company, Cleveland, Ohio. Mr. Henderson 





Army-Navy E Awards 


J. G. Brill Company, Philadelphia, Pa, 
Second award. 

Copperweld Steel Company. 
award. 

Gould Storage Battery Corporation.— 
Second award. 

Philco Corpdration.—Storage Battery 
Division. Fifth award. . 


Third 


has been assistant manager of the aviation 
sales division since 1938 and Mr. Robers, 
who joined Weatherhead in 1942, has di- 
rected the company’s advertising activities 
since that time. 

_ 


Firtu-StTer_tinc Stee. Company.—The 
Firth-Sterling Steel Company, McKeesport, 
Pa., has announced five appointments to its 
executive staff. J. P. Larkin has been ap- 
pointed chief metallurgical and sales engi- 
neer of Firth-Sterling’s steel division. Mr. 
Larkin had served for two years as chief of 


J. P. Larkin 


the tool steel, stainless and lease-lend alloy- 
steel sections of the alloy-steel branch of the 
War Production Board in Washington, 
while on special leave of absence from the 
Crucible Steel Company. Andrew H. God- 
frey has been appointed assistant manager 


- of the Firthite division. Mr, Godfrey was 


factory manager of the Carboloy Company, 
Detroit, Mich., until the entry of this coun- 
try into the war, when he became production 
coordinator of- the Cleveland, Ohio, ord- 
‘nance district, Army Service Forces, An- 
thony J. Allen has been appointed assistant 
manager of the Firthaloy division. Mr. 
Allen has been superintendent of the Gary, 
Ind., plant of Tubular Alloy Steel Company, 


L. W. Clowes 


affiliated with the National Tube Company, 
since 1941, Thomas W. Gabriel has been 
appointed sales'manager of the new Ohio 
district, and Lloyd W. Clowes has been 
(Continued on second left-hand page) 
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IGHT of these powerful and popu- 
3 lar 4-6-6-4’s built for the North- 


ern Pacific were delivered last August. 
Four re-orders since 1936 bring the 
totai to 47 delivered by us to the 
Northern Pacific alone. So effective 
and sturdy have they proved that 210 
ALCO-built locomotives of this type 


have been turned out by ALCO shops. 


Here are tne “SPECS”: 


Weight on Drivers. . . . « « 440,000 Ibs. 
Weight of Engine . . . . . ~ 644,000 Ibs. 
Cylinders (Four) . 23 x 32 in. 
Diameter of Drivers - + in, 
Boiler Pressure . 260 Ibs. 
Tractive Power. . . 106,900 Ibs. 
Tender Capacity -—Fuel . 27 tons 
Tender Capacity—Water . 25,000 gals. 


Locomotive designs developed by 
American Locomotive Company have 
been, are, and will continue to be 
powerful factors in American railroad 
operating efficiency and economy. 





ee 





RAILWAY MECHANICAL ENGINEER i. 





Alf 


LOCOMOTIVES 
Ta 
ISTOR 


@ Unsurpassed for the Job because Built for the Job | 





American 
Locomotive 


NEW YORK 





Pi 5 
* ia ‘ . Ne 
es ff ~*,, 


— 


DIESEL-ELECTRIC ELECTRIC STEAM 








































































appointed Pittsburgh, Pa., district sales 
manager. Mr. Gabriel was formerly assist- 
ant to the manager, New York office of the 
Carnegie Illinois Steel Corporation. Mr. 
Clowes was formerly with the L. S. Star- 
rett Company for 25 years. He was given 





T. W. Gabriel 


a leave of absence in 1942 to assume duties 
with the W. P. B. in Washington as chief 
of the cutting-tools section and chief of 
the gage and precision tools section of the 
tools division. 

& 


PitrssurcH Pirate Giass ComMPANY.— 
The Pittsburgh Plate Glass Company has 
announced plans to erect a new paint plant 
on a 14-acre tract recently purchased at 
Springdale, Pa. Construction will begin 
as soon as materials and equipment are 
available. The plant will service the com- 
pany’s outlets in the tri-state area which 
heretofore were supplied through the New- 
ark, N. J., and Milwaukee, Wis., paint 
plants. 

* 


H. K. Porter Company.—Fred Grotts, 
president of the Fort Pitt Steel Casting 
Company, a subsidiary of the H. K. Porter 
Company of Pittsburgh, Pa., has been ap- 
pointed to the newly created position of 
director of research and metallurgy for all 
Porter plants. He will continue also as 
president of the Fort Pitt Company. Har- 
old A. Hintz has been appointed district 
manager, west coast territory, for the H. 
K. Porter Company of Pittsburgh, Pa., 
and subsidiaries, with headquarters in the 
company’s newly opened offices at 849 Pe- 
troleum Building, Los Angeles, Calif. 

Fred Grotts, in his new capacity, will 
have charge of problems relating to mate- 
rials of all types, metallurgy and practices 
on present products and will establish a 
technical and engineering advisory service 
for customers on materials and specifica- 
tions, and direct new product developments. 
Mr. Grotts served in the last war as metal- 
lurgical and chemical engineer of the Cur- 
tiss Aeroplane & Motor Corp. He sub- 
sequently was employed as foundry manager 
and technical supervisor of the Caterpillar 
Tractor Company; as wheel plant superin- 
tendent of the American Steel Foundries 
and as director of metallurgical activities 
of the Hubbard Steel Foundry and Wheel- 
ing Mold & Foundry divisions of the Con- 
tinental Roll & Steel Foundry Co. 
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AMERICAN CAR AND Founpry CoMPANY. 
—The American Car and Foundry Com- 
pany has announced plans to expand its 
passenger train car-building facilities at St. 
Charles, Mo., by the addition of two new 
one-story buildings of saw-tooth construc- 
tion, covering 90,000 sq. ft., which will 
include’ a new coach shop, a truck and a 
forge shop. The plans call for 11 tracks for 
setting 33 passenger cars of maximum 
length, at one time, and transfer tables for 
handling cars, and manufacturing equip- 
ment. Total cost of the project, which will 
double the present capacity of the St. 
Charles plant, is estimated at $1,500,000. 

Other plants of the American Car & 
Foundry Co. have been expanded during 
the war at the company’s expense. About 
$13,000,000 has been spent for additional 
facilities at the company’s Berwick, Pa., 
plant, which also will provide added ca- 
pacity for passenger car construction in the 
postwar period. 

Frederick H. Eaton, sales engineer, 
until recently attached to the Washington, 
D. C., sales office of the American Car and 
Foundry Company, has been transferred to 
the company’s New York sales office. After 
graduating from Williams College in 1922, 
Mr. Eaton took the shop-training course at 
the company’s Berwick, Pa., plant, complet- 
ing the course in 1925. For the next ten 
years he was employed in the engineering 





Frederick H. Eaton 


department on the various phases of pas- 
senger, freight, mine and industrial car 
building. He served in the Pittsburgh, Pa., 
office as sales engineer from 1935 to 1940 
and in the St. Louis, Mo., sales offices from 
1940 to 1942. In 1942 he was sent to the 
Washington office where he worked in co- 
ordination with the army transportation 
corps and other war agencies. 
& ‘ 

WESTINGHOUSE ELectric & MANUFAC- 
TURING CorPoraTion.—J. H. Jewell, assist- 
ant manager, has been appointed manager 
of the industry departments of the West- 
inghouse Electric & Manufacturing Co. 

ee 

Crane Company.—Lucien W. Moore, 
general purchasing agent of the Crane 
Company, has been appointed manager of 
the valve and fitting department, with head- 
quarters at the company’s general offices 
in Chicago. Thomas J. Hanlon, of the 
purchasing department, has been appointed 
purchasing agent to succeed Mr. Moore. 









VANADIUM CORPORATION OF AMERICA. 


John B. Girdler, sales representative fo Stalfora 
the past four years, has been appointed sala chandisi 
manager, eastern district, for the Vanadiuings succeed 


Corporation of America, with headquarter appointe 
in New York. with he: 
° Detroit 
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W. H. Horsch 


with headquarters at Chicago. Mr. Horsch 
was born in Fulton, IIl., in 1897, and studied 
electrical engineering at the University of 
Cincinnati and the Carnegie Institute of 
Technology. Immediately after graduation 
in 1923, he entered the apprentice course 
of the Union Switch & Signal Company, a 
Swissvale, Pa., and upon completion of the 
course, was transferred to the Chicago 
office as sales engineer. 
@ 

GrayBaR Exvectric Company.—J/. D. 
Daly has been appointed supply sales mana- 
ger of the Graybar Electric Company, with 
headquarters in New York. L. B. Westfall, 
manager of thte Columbus, Ohio, office of 
the Graybar Electric Company, has been 
transferred to Cincinnati, Ohio,. as Ohio 
Valley district manager ‘with jurisdiction 
over offices and@warehouses in Nashville 
Tenn., Louisville, Ky., and Columbus and 
Dayton, Ohio. C. E. Furber, supply sales 
manager in the Minneapolis, Minn., district, 
has been appointed manager at Columbus 
to succeed Mr. Westfall. G. T. Marchmom, 
southern district manager, has been ap 
pointed southwestern district manager for 
Graybar with headquarters in Dallas, Tex, 
to succeed M. A. Buehler, who is retiring 
on a service pension. Mr. Marchmont wil 
have jurisdiction over Graybar offices and 
warehouses in Houston, San Antonio, 
Corpus Christi, Fort Worth and Beaumont, 
Tex., and New Orleans, La. W. E. Henges, 
St. Louis, Mo., district manager, has bee 
appointed Erie district manager in Cleve 
land, Ohio, to succeed A. L. Perry, who 
also is retiring on a service pension. Mr. 
Henges will have jurisdiction over office 
and warehouses in Toledo and Akron, Ohio, 
as well as in Cleveland. R. W. Kimberlis, W. Sanc 
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Stalford has been appointed district mer- 
chandising manager in Detroit, Mich., to 
succeed J. P. Wear, Jr., who has been 
appointed district merchandising manager 
with headquarters in Philadelphia, Pa. The 
Detroit district includes also offices and 
warehouses in Flint and Lansing, Mich. 
The district managed by Mr. Wear in- 
cludes branch houses at Allentown, Harris- 
burg and Reading, Pa., Baltimore, Md., and 
Washington, D. C. 4. D. Hammond, Ohio 
Valley district manager with headquarters 
in Cincinnati, Ohio, has been appointed 
southern district manager, with headquar- 
ters in Atlanta, Ga. His territory includes 
offices and warehouses at Birmingham, Ala., 
Columbig, S. C., and Knoxville and Chatta- 
nooga, Tenn. 
® . 

NaTIONAL Battery ComPpany.—The Na- 
tional Battery Company, with War Pro- 
duction Board approval, will construct and 
equip a new testing laboratory for its Gould 
commercial division plant at Depew, N. Y¥., 
to fill the meed for research and product 
development in connection with Gould- 
manufactured U. S. Army and Navy bat- 
teries. A one-story brick building having 
approximately 10,000 sq. ft. of floor space 
is planned adjacent to the present office 
building. 

E. R. Jacobsen, New York divisional 
sales manager of the National Battery Com- 
pany has been appointed to fill the newly 
created position of Eastern division railway 
sales manager with jurisdiction over all 
sales of Gould railroad batteries in the East 
and has been succeeded by W. W. Halsey, 
sales engineer at New York. 





E. R. Jacobsen 


Mr. Jacobsen, upon completion of ‘his 
electrical education at Newark College of 
ring, entered the employ of the 
Western Electric Company and a year later 
joined the sales department of the 
battery division of Thomas A. Edison, Inc., 
with which he was associated until 1931, 
He then entered the sales department of 


the Gould organization. 


INTERNATIONAL NicKEL Company.—John 
W. Sands, who has been with the conserva- 
tion division of the War Production Board 
at Washington, D. C., since January, 1942, 
has resumed his duties with the development 
amd research division of the International 
Nickel Company, New York. 
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Pui.co Corporation.—Fred G. Teufel, 
district manager of the storage battery di- 
vision of the Philco Corporation in Cleve- 
land, Ohio, has been appointed midwestern 
sales manager of the division, which in- 
cludes supervision of offices in Buffalo, 
N. Y., Pittsburgh, Pa., Cleveland and Cin- 





- Fred G. Teufel 


cinnati, Ohio, Detroit, Mich., and Chicago. 
Mr. Teufel, who also has been appointed 
a member of the management staff at the 
company’s headquarters, was employed with 
the Willard Storage Battery Company for 
23 years, including 12 as ‘sales manager, 
prior to joining Philco in January, 1941. 
Walter A. Furst, formerly general con- 
tract manager of the Westinghouse Elec- 
tric & Manufacturing Company, has been 
appointed district representative in the 
Pittsburgh, Pa., area for the storage bat- 
tery division of the Philco Corporation. 
Leslie J. Woods, vice-president and general 
manager of the National Union Radio Cor- 
poration, a Philco subsidiary, has beeri ap- 
pointed manager of the industrial radio di- 
vision of the Philco Corporation, with head- 
quarters in Detroit, Mich. Martin F. Shea, 
who has been in charge of the Philco 
Corporation’s Washington, D. C., office, 
has been appointed assistant manager of 
the industrial Ta 


CHAMPION Rivet Company.—N. J. Car- 


bis has been appointed special railroad rep- 


ga of the Champion River Com- 
ny, Cleveland, ne 


- Tmxen Rotter Beartnc ComPpany.— 
Howard C. Sauer has rejoined the Timken 
Roller Bearing Company as general man- 
ager of its newly created foreign division 
with offices in Canton, Ohio. Mr. Sauer 
was chief of the anti-friction bearing section 
of the tools division of the War Production 
i from September, 1941, to September, 
1944, 


* 

Paxton-Mitcumt Company.—E. M. 
Hendrickson has been appointed chief en- 
gineer for the Paxton-Mitchell Company, 
Omaha, Neb. Mr. Hendrickson formerly 
served with the Union Pacific, the Chicago 
& North Western and the T-Z Railway 
Supply Equipment Company before joining 
Paxton-Mitchell 11 years ago. In recent 
years he has covered the central states for 
the company, with headquarters in Chicago. 


(Turn to second left-hand page) 


Frepericx V. Gantt, district manager of 
the transportation division of the General 
Electric Company, died August 30. 
. 
W. Seaars Rose, general sales manager 
of W. L. Brubaker & Bros., died Septem- 
ber 29 in New York. 


* 


Eart L. Myers. general superintendent 
of the Gisholt Machine Company, Maéison, 
Wis., died on September 20. He was 52 
years of age. 


* 


Joseru C. Bonner, inventor and former 
Toledo, Ohio, manufacturer, died Septem- 
ber 28 in New York. Mr. Bonner was 89 
years of age. He devoted most of his time 
to the invention of a “rail-wagon” system 
designed to move freight from the point of 
origin to its destination without rehandling 
at terminals, He was formerly president of 
‘the Ames-Bonner Company, Toledo, and 
the Toledo Stock Exchange, which he 
helped to organize. 

¢ 


Simon HorrMann, whose death at Berke- 
ley, Calif., on September 8 was announced 
in the October issue, was sent to this coun- 
try to incorporate the Locomotive Super- 
heater Company, predecessor of the Super- 
heater Company, by Dr. Wilhelm Schmidt, 
inventor of the Schmidt locomotive super- 
heater. He was 69 years of age and a 
graduate of the Vienna, Austria, technical 
college. He began his career as a steam 
locomotive designer in Breslau, Germany, 
and subsequently was employed by the 
American Locomotive Company in its 
Schenectady, N. Y., plant. He returned to 





% <, Simon Hoffmann 


Europe in 1904 to collaborate with Robert 
Garbe, an officer of the German State Rail- 
roads, in writing a textbook on steam loco- 


Dr. Schmidt's German 
Schmidt’sche Heissdampf Gesellschaft, as 
Berlin e and continued in that 


capacity until 1909 when he was sent to 
New York to incorporate the Locomotive 
Superheater Company. In 1913 he returned 
as general manager of the German company 
which he headed until his retirement in 
1936. He thereafter served in Holland and 
in the United States as a consultant of the 
Superheater Company for its foreign affairs. 
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on train communication 









“UNION” 


ot ooo NICATION 


Dependable voice communication 


“Union” I.T.C. (Inductive Train Com- 
munication) system provides dependable, 
practicable two-way voice communica- 
tion between vehicles on a train, between 
trains, and between trains and wayside 
points. 


= | | Let’s get Gown to Gitth 
| P 
| 


It is the only train communication system 
designed exclusively for railroad use, by 


men who know railroad needs, and proved 
in regular railroad service. 


y titers 


























enough 


for continuous service 


Railroad rolling stock must have 
a high degree of availability—and 
train-carried equipment of all kinds 
must be built to stand the shock and 
vibration of everyday railroad use. 

“Union” knows what conditions 
must be met, and how to meet them, 
for “Union” has been building train- 
carried electronic equipment for over 
twenty years, ever since this com- 
pany developed Continuous Cab 
Signals. 

The skill acquired through this 
long experience has been applied to 
the design and construction of the 
electronic equipment in “Union” 


Inductive ‘Train Communication. 

Principal operational units are 
arranged in quick detachable trays 
suitably housed in a weatherproof 
case. Individual elements are strongly 
built and firmly mounted, and the en- 
tire chassis is insulated against shock. 

As a result, this equipment has 
stood up, day after day, month after 
month, ‘in railroad service—another 
reason why, for dependable train 
communication, “Unton” I.T.C. is 
the answer. 

Full information will be furnished 
without obligation by our nearest 
district office. 


UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 
CHICAGO 


NEW YORE 


SAN FRANCISCO 






































General 


M. R. REeEp, superintendent of motive 
power of the Pennsylvania on special duty 
in, the office of chief of motive power, has 
been appointed assistant chief of motive 
power—car at Philadelphia, Pa. Mr. Reed 
was born in Jasper County, Ill., on June 
26, 1893. After graduation from Rose Poly- 
technic Institute in June, 1905, with a B. S. 
degree in mechanical engineering, he was 
employed for a short time in the signal 
department of the Vandalia (now a part of 
the Pennsylvania). In September, 1905, he 
went to Omaha, Neb., as a special appren- 
tice in the Union Pacific shops. He re- 
entered the service of the Vandalia as a 
draftsman at Terre Haute, Ind., in Sep- 
tember, 1906, and after serving in various 
capacities in the car and locomotive shops 
was appointed chief draftsman in February, 
1909. Qn April 1, 1917, he became chief 
car inspector of the Northwest system of 





M. R. Reed 


the Pennsylvania lines West of Pittsburgh 
((Pa.) at Fort Wayne, Ind.; in September, 
1998, supervisor of car repairs, Western 
lines; in August, 1919, master mechanic of 
the Eastern division, with headquarters at 
Pittsburgh; in March, 1920, master me- 
chanic at Logansport, Ind., and in April, 
1925, assistant general superintendent of 
motive power, Northwestern region, with 
headquarters at Chicago. When the. North- 
western and Southwestern regions were 
consolidated and reorganized in June 1925, 
Mr. Reed resumed his former position of 
master mechanic at Logansport. In July, 
1926, he became acting master mechanic of 
the Fort Wayne division and in November, 
1926, master mechanic. In June, 1928, he 
was appointed superintendent of motive 
power, Northern division, with headquar- 
ters at Buffalo, N. Y.; in October, 1929, 
superintendent of motive péwer, Eastern 
Pennsylvania division, at Harrisburg, Pa.; 
on November 1, 1933, general superintend- 
ent of motive power, Central division, at 
Pittsburgh, and in December, 1936, superin- 
tendent of motive power, Eastern Pennsyl- 
vania division. In 1938 Mr. Reed was ap- 


-pointed to a five-year term as the carriers’ 


representative on the Railroad Retirement 
Board. He was assigned to special duties 
in the office of the chief of motive power 
at Philadelphia last year. 
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Personal Mention 


C. P. Bia, superintendent of the Scioto 
division of the Norfolk & Western at 
Portsmouth, Ohio., has been appointed 
superintendent of transportation with head- 
quarters at Roanoke, Va. Mr. Blair was 
born on November 11, 1900, at Danville, 
Va. After receiving his B.S. degree in 
mechanical engineering from Virginia Poly- 





C. P. Blair 


technic Institute he entered the employ of 
the Norfolk & Western in 1923 as a special 
apprentice at the Roanoke shops. He then 
served successively as shop inspector, 
Scioto and Pocahontas divisions, and auto- 
matic train control mechanic, valuation man, 
and shop engineer at Roanoke. Thereafter, 
he became assistant road foreman of en- 
gines of the Radford and Norfolk divisions ; 
assistant trainmaster, Shenandoah division, 
and trainmaster of the Pocahontas division. 
He was appointed assistant superintendent 
of the Scioto division in 1941 and superin- 
tendent of that division on January 1, 1942. 


Hupert HawtuHorn, whose appointment 
as mechanical engineer of the Central of 
Georgia with headquarters at Savannah, 
Ga., appeared in the August issue, was born 





Hubert Hawthorn 


at Newcastle, England, on April 14, 1885. 
He entered railroad service in 1904 as.a 
machinist apprentice in the employ of. the 
Atlantic Coast Line and in 1908 became a 
machinist and draftsman. In October of 


(Turn 10 nest lejt-hand. page) 





‘and in June, 1924, was appointed shop en- 












the following year he became a draftsman 
in the employ of the Central of Georgia 





gineer. 


N. R. Crump, general superintendent of 
the Ontario district of the Canadian Pacific 
at Toronto, Ont., has been: appointed assist- 
ant general manager with headquarters at 
Toronto. Mr. Crump was born on July 30, 
1904, at Revelstoke, B. C. and received his 
B. S. and M. E, degrees from Purdue Uni- 
versity, Lafayette, Ind. He entered railroad 
service in 1920 as a machinist apprentice 
in the employ of the Canadian Pacific at 
Field, B. C., transferring to the Western 
shops at Winnipeg, Man., in 1922. He 
attended Purdue University from 1925 to 
1929, and then returned to the Canadian 
Pacific at Winnipeg as a machinist. In 
1930 Mr. Crump became night foreman at 
Sutherland, Sask., subsequently~ becoming 






























































N. R. Crump 


shop foreman at Lethbridge, Alta., and Cal- 
gary, successively. He also served as loco 
motive foreman at Wilkie, Sask.; night 
foreman at Moose Jaw, Sask., and division 
master mechanic at Moose Jaw, and in 1936 
was transferred to Regina, Sask. In 1939 
he was appointed chief mechanical drafts- 
man, Western lines, at Winnipeg; in 1%, 
assistant superintendent of motive power 
for Western Canada; in 1942 assistant to 
the vice-president; and in October, 1943, 





_ general superintendent, Ontario district. 


L. A. Porter, assistant to general super- 
intendent, motive power, of the Seaboard 
Air Line at Worfolk, Va., has been ap 
pointed assistant general superintendent, 
motive power, located at Norfolk. 


R. L. Kerns, assistant chief of motive 
power—car, of the Pennsylvania at Phila 
delphia, Pa., has been granted a leave of 
absence preparatory: to his retirement 0 
January 1, 1945. 


Master Mechanics and 
Road Foremen 
W. J. Jarrett, general foreman of the 
locomotive department of the Seaboard Ai 
Line at Hermitage, Va., has been appointed 
master mechanic of the North Florida div 
sion with headquarters at Jacksonville, Fla 
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THE FAFNIR BEARING EQUIPPED READING “CRUSADER” MADE 8,760 NEW 
YORK - PHILADELPHIA RUNS — TOTALING OVER 750,000 MILES — WITHOUT 
MISSING A TRIP — AND WITHOUT MECHANICAL FAILURE OF ANY KIND! 


OLLING on Fafnir Ball and Roller 

Journal Bearings over the heavily 
traveled, high speed, steel highway be- 
tween New York and Philadelphia, the 
Reading “Crusader” has turned in a rec- 
ord of four runs a day, six days a week, 
every week for over six years. Budd-built, 
every unit of the stainless steel train has 
rolled up a perfect record. 


If you’re interested in journal bearing 
performance records, keep the following 
Fafnir facts in mind when making your 
plans for new equipment. For heavy loads 
and fast hauls, for safe transportation and 
higher profits, for long wear and mini- 
mum maintenance, Fafnir Ball and Roller 
Journal Bearings are setting remarkable 
records. 


ROLLER BEARINGS FOR RADIAL LOAD ¢ BALL BEARINGS FOR 
THRUST LOAD ¢ POSITIVE LUBRICATION AT ALL SPEEDS ¢ 
EFFECTIVE SEAL AGAINST WATER AND DIRT ¢ TYPES FOR 
OIL OR GREASE LUBRICATION ¢ ADAPTABLE TO STANDARD . BUY MORE 


AAR PEDESTAL OPENINGS ¢ NEED NO REMOVAL AT WHEEL 
TURNING PERIODS ¢ REDUCE STARTING LOADS UP TO 90% 


WAR BONDS 
AND STAMPS 


¢ CUT MAINTENANCE COSTS TWO-THIRDS 


w FAFNIR BEARING CO.!:: 
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H. Smith has been appointed district 
master mechanic of the Canadian Pacific 
with headquarters at Montreal, P. Q. 


E. A. Streicu, assistant superintendent of 
locomotive shops of the Chicago & North 
Western, has been appointed master me- 
chanic, with headquarters as before at 
Chicago. 


H. E. AENCHBACHER, general foreman of 
the locomotive department of the Seaboard 
Air Line at Howells, Ga., has been ap- 
pointed assistant master mechanic of the 
Virginia division, with headquarters at 
Hamlet, N. C. 


J. A. Cannon, master mechanic of the 
Northern Pacific at Jamestown, N. D., has 
been appoifited acting master mechanic of 
the Idaho division, with headquarters at 
Parkwater, Wash., succeeding J. A. Clark 
who has been granted a leave of absence 
because of ill health. 


H. W. Jarrett, master mechanic of the 
Seaboard Air Line at Savannah, Ga., has 
jurisdiction over the Carolina division 
which, through reorganization, now consists 
of -all lines between Hamlet, N. C., and 
Jacksonville, (Fla.)-Baldwin and branches, 
and the Savannah terminals. 


H. BALLENBERGER, master mechanic of 
the Seaboard Air Line at Hamlet, N. C., 
has been transferred to the Virginia division 
at Raleigh, N. C., which, through reorgan- 
ization, now consists of the Richmond, Va., 
to Hamlet, N. C., line and branches, the 
Norlina, N. C., to Portsmouth, Va., line and 
branches, and the Hamlet terminal. 


D. M. Woop, formerly master mechanic 
of the Seaboard Air Line at Jacksonville, 
Fla., has been assigned to the Alabama divi- 
sion with headquarters at Savannah, Ga. 
The Alabama division, through reorganiza- 
tion; now consists of the Savannah to Mont- 
gomery, Ala., line and branches ; Columbus, 
Ga., to Bainbridge line, and the Bainbridge 
terminals. 


Car Department 


B. M. Gray, care foreman of the Norfolk 
& Western at Norton, Va., has been trans- 
ferred to the position of car foreman at 
Bristol, Va. 


H. A. Harris, general foreman of the 
car department of the Alton, at Blooming- 
ton, Ill, has been appointed master car 
builder with headquarters at Chicago. 


J. D. Turess, car foreman of the Nor- 
folk & Western at Lambert Point, Va., has 
been promoted to the position of foreman, 
pagsenger car shop, at Roanoke, Va. 


C. G. Miter, car foreman of the Norfolk 
& Western at Bristol, Va., has been trans- 
ferred to the position of car foreman at 
Lambert Point, Va. 


W. P. Bamey, gang foreman of the Nor- 
folk & Western at Kimball, W. Va., has 


been promoted to the position of car fore- 


man at Norton, Va. 


C. S. Patron, Jr., foreman of the pas- 
senger car shop of the Norfolk & Western 


548 


at Roanoke, Va., has been appointed gen- 
eral foreman of the car department at 
Roanoke. 


J. J. Buren, general foreman of the car 
department of the Norfolk & Western at 
Roanoke, Va., has retired. 


E. U. Mazorerre, car foreman of the 
Grand Trunk Western at Chicago, has been 
appointed master car builder, with head- 
quarters at Battle Creek, Mich. Mr. Mazu- 
rette was born at Chicago on August 26, 
1890, and is a graduate of the Milwaukee 
School of Engineering (1909). He entered 
railway service in 1909 as a clerk of the 
coach yard of the Chicago & North Western 
at Milwaukee, subsequently serving in va- 
rious positions, including chief clerk and 
chief piecework inspector. In 1914 he was 
promoted to the position of assistant car 
foreman, and one year later he became chief 
joint car inspector of the Grand Trunk 
Western, the North Western, the Chicago, 
Milwaukee, St. Paul & Pacific, and the 





Ernest U. Mazurette 


Minneapolis, St. Paul & Sault Ste. Marie, 
at the Milwaukee Car Ferry Docks. In 
September, 1918, Mr. Mazurette was ad- 
vanced to car foreman and a short time 
later he became car and locomotive fore- 
man of the Grand Trunk Western, with 
headquarters at Battle Creek, Mich. On 
September 1, 1930, Mr. Mazurette was ap- 
pointed general car foreman at Chicago, 
the position he held at the time of his new 
appointment. Mr. Mazurette served as 
president of the Car Foreman’s Association 
of Chicago for 1934-1935. 


Shop and Enginehouse 


JosepnH F. Hopapp, supervisor of loco- 
motive operation of the Baltimore & Ohio 
at Cincinnati, Ohio, has retired after 31 
years of service. 


Witsur H. Powe, road foreman of 
engines of the Ohio division of the Balti- 
more & Ohio at Chillicothe, Ohio, has been 
appointed supervisor of locomotive oper- 
—_ with headquarters at Cincinnati, 

0. 


Obituary 
Wiu1aM B. Notan, master mechanic of 
the Ohio division and the Cincinnati termi- 
nals of the Baltimore & Ohio, with head- 


quarters at. Cincinnati, Ohio, died in a 
hospital in that city recently. 
e 


Joun. C. SHREEVE, who retired in 1938 as 
superintendent of motive power of the 
Elgin, Joliet & Eastern, with headquarters 
at Joliet, Ill., died at his home in that city 
on October 7, following a lengthy illness. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 





Dri-STEAM Propucts.—Dri-Steam Prod- 
ucts, Inc., 29 Broadway, New York 6, N. Y. 
Twenty-four-page illustrated catalog of 
separators and strainers, boiler-drum inter- 
nals, desuperheaters, and locomotive separa- 
tors and throttles. 





WELDING AND ASSEMBLY POSITIONING 
EgQuIPpMENT.—Ransome Machinery Com- 
pany, Dunellen, N. J. Four-page bulletin 
No. 215 illustrates and describes features f 
and models of Ransome welding and assem- 
bly positioning equipment. 

@ 


EguiIpMENT For Rartroap Liguips.— 
Bowswer, Inc., Fort Wayne 5, Ind., fueling 
systems for Diesel and gas-electric loco- 
motives; unloading systems for~ bulk re- 
ceipts; lubricating oil systems; oil-house, 
supply car, bulk unloading and fueling 
equipment; lubricating oil and paint oil 





























outfits: hose and fittings, etc., are among 
the equipment for railroad liquids described 
in this 20-page illustrated bulletin. 


+. 

HEATING AND AiR CONDITIONING Con- 
TroL.—The Fulton Sylphon Company, 
Philadelphia, Pa. An interesting 80-page 
illustrated booklet called “The Who, When, 


‘Where, Why, What and How of the Syi- 


phon Control System for Railway Passen- | 
ger Car Heating and Air Conditioning,” 

which explains when and why the equipment 

was developed, what it consists of, where it 

is used and how it works. The control is 

designed for all types of heating and cooling 

systems and is made to conform with all 

conceptions of how control should b& 

affected. 


® 


Omite BearRINGs AND Parts.—Chryslef 
Corporation, Amplex Division, 6501 Harper 
Avenue, Detroit 31, Mich. A 168-page 
illustrated catalog on the subject of powder 
metallurgy, listing more than 13,000 avail 
able sizes of self-lubricating plain, flange 
and thrust bearings made from Dilitt 
bronze, Super-Oilite (ferrous base), a0 
Iron Ojilite. Engineering section covet 
specifications, design features and practicé 
shaft clearance, load-rating charts, recom 
mended methods of sizing, tolerance dats 
drawings and tables on chamfers and fillets 
machining methods, and a treatise on lubrr 
cation. Illustrations and text also on Oilite 
Stressite, and Damascite machine parts n0¥ 
being made by the Chrysler Corporation. 
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Anderson Plugs anc 
are designed for the 


Air Conditioning 
Battery Charging 
Marker Lights 
Yard Receptacles 
Mice Platform Receptacles 
ITIONING " i > Portable Tools 
Com- "ae Chace tere , : ’ _ Telephones 
bulletin ee se Ko at Bx. Switchboards 
features Ff Le i ; Welding 
: i Cable Connectors 
Couplers. 
Watertight Plugs and 
Receptacles 
Turntables 
Industrial Trucks 


fueling f 
paint oil 





ODERN repair shops require adequate 
electrical outlets to serve portable machines 


and welding. Install Anderson Receptacles on 


, hers it fae convenient columns and every section will be 
control 1 


able to turn out work with less time lost. Here's 
one place where this is being done. Anderson 
Plugs and Receptacles are the culmination of over 
35 years’ experience in the design and manu- 


facture of electrical equipment for railroad service. 


289-305 A Street, Boston 10, Mass. 


NEW YORK CHICAGO PHILADELPHIA 





l + my life” 


Such a remark coming from an ‘‘old timer’’ 
merits but one reply—a skeptical ‘‘Oh, 
Yeah!’’ A man in his dotage never feels as 
good as he did in the prime of youth. Neither 
can he do the things he used to do. True, he 
still manages to get around, but down deep 
in his heart the ‘‘old timer’’ knows that old 
age has caught up with him. 


And so it is with those old machine tools in 
your plant, particularly the lathes. Just check 
their scrap percentages, their speed of pro- 
duction, accuracy, the time out for readjust- 
ment and repairs. Yes, they're turning, but 
not at a real profit. Old lathes, old machine 
tools are man-hour wasters, costly “‘slow 
down”’ artists. As far as profitable operation 
is concerned, they’re through. They must be 
replaced by new and better machines. 


It will pay you to investigate the merits of 
the New LeBlond Lathes. They'll help you 
meet tomorrow's greater, keener competition 
with confidence. LeBlond is building tomor- 
row’s lathes today. Write for catalog. 

















SPECIAL LeBLOND COMBINATION GUN BORING AND TURNING LATHE — 





yemas Fen THe nt a Our field engineers sy _ sage . — 
° ; i eve 
ees AM are used on turning operfa- ites a -cuel ca the lines of the 
k ledge : : aie 
tions the world ox oe one cs pga Soa cue difficult, nation ordinary pg gos 
of every manufacturing tre g This service is yours for the asking. 


b d pe é é ined from thousands om 
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* YOUR BONDS BUY BOMBS * 
BUY A “BLOCK-BUSTER” TODAY! 


te 
| MACHINE TOOL CO., CINCINNATI 8, OHIO, U. S. A. 
p NEW YORK 13, 103 Lafayette St., CAnal 6-528! 
CHICAGO 6, 20 N. Wacker Dr., STA 5561 














